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(57) Abstract 

A Fas ligand 
useful in the medicinal 
field and a part thereof; 
a novel DNA coding for 
the same; an antibody; 
a recombinant DNA 
molecule' containing 
the above DNA; 
a transformam; a 
method of purifying 
the novel protein; a 
process for producing 
the novel protein; a 
novel protein antibody; 
an oligonucleotide 
complementary to a 
Fas ligand gene; and 
a method of screening 
a substance associated 
with the Fas ligand. 
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*&mt^ Fas y#>K&<ktf*©—8B. fc^o^-n^- k-t sshs^dna 

fcHBtfy^^Koayt^Su ^1£DNA K*^*T 'J ? 

H\ Fas U^>K(rH^-r-5ttK©^^U-->rfe**>«#-rSo 

ta-i/x mm bT#h-i/x (S^E) (r^SiJ^n^o CCD?*.. *?n- 
(i. — oJBt±©iRBB&* 3 i^lii&afe^lS W©— Sfcfr©T ?i/^y? Jlte?E(D 

(programed cell death) © 1 o©J^S8T*5 t fe%^.^nT*>*). #Jx.{i; 

{wis £nTl>£ 0 ttz, »lt#I*T« (CTLX ^f-a^M^ 
-MS (NK&BH&) . TNF- a -£> TNF— ^^ir'Ciot^^ ^X^»^IS1 
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v^o Fas t hmmmm.-v^^^^mLxm'btit^Ej ?a-i-ji 

m£T&2> (3*^5 S. (Yonehara S. J. Exp. Med.. 169^. 1747-1756 
H> 1989^) o Fas mWiZ^-oXmm^ti, Ttfh-isxCDiS'Fi-Jl&mifc 

tzfcm-t zmnsmmmm (Fas suso ^^^/j^fccD-e^s^iig^^^-e 

£>o/c#-\ SiS. -f N. (Itoh NJfCiot, Fas tiLWMfcW7v-—> 
?*£ti> Fas 5L^^45kD©MM_b©MfiW"e^)^ N ^©T^y^IE^i^ 

z> miy^-y^-y 7 i ^-[zm-r^mtnm^tz cceiu eem, 233-243 

199130 o v^Pas raCSfsT-k? n-— (V Z-r-K-y >?1r 

#(Watanabe-Fukunaga R. )^ J. Immunol.. 148#. 1274-1279 H> 199230 . 
Fas {jtJ^mRNA^ -^XCDBftBSL J3f. flifu 4>fik IPJTCIggiLTl^ d t^SilS 

Fas m%mtt<Z>?v--=-y?mk. Fas fJLm^L/cT^h-^^ir^mt 

3^<i"> N. (Kobayashi N.) ^fcL i>T X^-T ;^I^CJ; 0 TSfflJiSJilJrCiFa 

xrf^ Fas mm^^tzmkxh^iWt^m^x^^ (Bit>rx>^ 6 | 

34-41 199330 o 
^tf-tf^COgasawara J.)^(i> Fas aMv^xc^t-S^tCJ:^^ 
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stiLm&frLtcT *' h - i/X^UTt^SRrtBtt^BEU^CNature > 364 
806-809 199350 o t^^CHiramatsu Y.)«S«\ 1f t* C SffP ^©J£#"C. 

LfcCHepatology, 19 1354-1359 199450 „ 
U^i-^-y^ -*-#(Watanabe-Fukunaga R. m E&&&&<D s e-7 s JlWiyB 

fcfcFas ^Il{E^MlTl>^»t1i7^b-i/^^^^^ 
^ b&mWlsTl^&o -£UC. leMilTIi, Fas fitUCklXteFas gUICc: 

U ieMEit©SE^^'50t^6 9 SLTl^ (Nature, 356 ^ 
s 314-317 199330 c 

ZtDXS^ Fas t^^lMt&tt. ^ttFTCFas fiMK^SSSU T^h-i/X 
*<Se§n5 d ktiWm&tltz Z kfr Fas SEUdi^ UTjBHH&CT *° h - -> 
^jB^-rJ^tt'KlK (J£JT> Fas U Kti>-5) #£#i*3C#3eU Fas fit 

_L*BcDWatanabe-Fukunaga m*. lprv^Xt^JwgaftffijKJSaRffitfe^-S 
-TSgld T^xm Fas Mi:Mt§4<*^©^i:If^fe5©Tfe5 

«i£. ;t/-fc"x E. (Rouvier E.) ft^&d&^TFas fiEH^W^T^ 
h-->X^l;T^^Ci:^ci:0^^('^b^ (J. Exp. Med.. 177 ^ 195- 
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200 199330 o -rt£t>*>^ fifc&Ji. T «5 X5MHjfiL U >'*J* ( PBL) > *J 

j:o\ -r^x ctl M'j ymmm(D;^7'>) K-vr$>^PC6o-dios & 

'^aifflL tO=btfTiifflB^Fas fiLlKfclX teFas fitJfitc|I§:gTr3M^©# J P 

Fas et^^b^T^h-^xcDli^JIP^-r^jc^ Fas 'J # > K^mMN- 

_bfS;i/-h:"ji(Rouvier E.)^(rj;^ N Fas U #*> K©ff^E©"5Ttg'&^JtM$tl 

Bfaf!© J: Fas fitJIitfi* #^IU £g&&t©B837fr<^&*iT^<5 c: 
Fas U#> KOfiP&^BJI&TMiU ^©H^JEfi-T^ £ tfcU 

*55»»B©BEHi. Fas tttMlzm&?Z1^t£m&&&&&zn&n- Flrzm. 

Fas fnd^«c^-r5«KiR^m*f$nn(^ -en^ffliT, A^eud^ft-c 
£b£T* o h-->x£frou tm^&m-?z>mft-v%z> 0 Fas 

Sluccm^- lt»(it^ h - isx&mm-r z & o ^mw (Fas »j k> t*. 

te\ ^U/c^^C ^-rX^^;t/XJS^«"e(iFas SdST^asftTt^© 
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x\ ^ x^-f Ji^mmwm^i^xit, Fas ^^K^fiiTTt'h-^ 

# h - b $ it J: *9 . @ SfiLlgSEE'ttOTaBflaoBfe^nrt Bene & 

-e&6-5o €'Jtb H. (Morimoto H. tiM&dftis tfLfP&^rb/cT 

^m^ffi^6*J{'it3t^n^ C ir^$R^bTl>^> (Cancer Res.. 53 2591 
-2596 1993^) ©7?. Fas U KfcttBi&Rf: fe^ffl-T £ C 

Timt^bn^o ^(DiStt^tw&vvrii. Fas U KtDfEffl£«J 
»(wti. Fas KcDHm^Ml^^^JW^Fas U Ktf£tfi:«K^ffl-r* 

Fas U tfy VfrmfeZ tiX$)it>T«J1&izti 6^&T- 

K*aKT. ±tc4it^ c: t*<jfif®{r/«i:-5o 3Kiai*3- K-r-safe?^ 
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#f§0Ji#£(i> Fas U K^mStf ^<$^OT3E£*taT£/c 0 -eU, _L 
#iLfcPC60-dlOS MJ&Cl^B l>fc 0 PC60-dlOS (iv^^CTL t7y hTU >^°JS 
t©^W^y F-vT\ PMA UXt— h7tf- 10 t^tyv 

-y -> >-e»-r 6 tFas SLisssaaBflacs* lt©^t # h - is^mm-tzmm, 

Fas KitfET-^^D-->r-r^©(cigb/c«ma. PC60 

-dlOS-2 ^^^(^^L/Co fit, ^CDiMSS^^K 5^hFas »J#>K 

s >J 1$y K£ 3 - Kf * mirf-^n^ :tCt gKSb bfc 0 £ £ ^ v ^7 xFas U 

&frmz&m<Dmm&&-?z>zt&m%%Ltco s&k. Fas y#>K©s 

-rttfr-^ *5B^ l ©flS»«. Fas U K©T*° h-S/*£SM*-r£igf£ 

2 ©agaui. Fas kt-&s# u k©— gp^^fit-r^o 

#3I!)!3M ©SSfcli^ *3SHJ£ 3 <BSS8S©DNA if 
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X.DNA fl^FCfcSo 

■&3&m 7 ©S88U*. #3Pjjfg 5 *fcti2& 6 ©!K«©raK*£*#£ffl^S - t 
^UTO 8 ©JBU*li. *fPJ?Sg 1 2 ©S8t$©'$H&# U K©flMK 

2£!&Hj§afro©J»«li N Fas Kitfc^SfctiFas U KtrSt-rSmRNA© 

^.mmnomm^ *&pm 1 a^iis* 2 ©ss«©«fa# u k t> t < 

H 1 (i. ^n-etldlOS. dlOS-2, SO t pTN24-15T^Kfc«i$-&^C0S-7 »© 
7d- 9->f h U-CDj$?#r*£m> a, b, c^tltfe^o 
12 2 ? a- >pTN24-15*©£2£E^:fc«J:O c fli££:ftST =: JWS&^TMrWi 
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04(4. dlOS. dlOS-2. dlOS-16 <DJ — +f >^>f7''J a >CD^^^ 

0 6 14. 5 * h y -^fyy^ z>* y -tf- •> a 0T?*> 

0 7(4. dlOS-12 2fctfplN24-15^Ke»LfcC0S-7 *fflll&©&aafc|B|©*§fl£ 

0.8 14. W4. WR19L &M$fiBOI&b Liz b £©dlOSM&©M&P«^1£2-^-riII 

19 11 W4. WR19L ^Ifi«J»t L;fc£#©pTN24-15T}&K*E8ILfcC0S-7 M 

PCEV4 -CJ&KI&ftUrt:C0S-7 «©MSPf #^t££^0-C&£o 
010(4. W4. WR19L &MtoM&kLtzkg(Dpm4-\5-VMM$K&LtzC0S-7 M 
B8U PCEV4 •CJBJfKtftU/cCOS-7 m©MJ&p»si££^-r0-e&3 o 
011(4. W4ai!Str^*dlOS»lia2acJ f pTN24-15T?^KfilSIL/iC0S-7 

01214. pTN24-15T-BS^b/-iC0S-7 «£^:7x?^-«tU W4« 

%mMm&bLtzbg(D, mt®M&izis\}zm&.ffim o^fb^tyvn^sc 
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013(4. mm LtzFas K©10-20%r =7 Vz- > h SDS-*° U T ? U ;l/T ^ K 

0141*. W4&tfWR19L MB&£«Wifflll&£:L/cfc&©f&gFas U KCDjffflB&RE 

015(4. KpBL-hFL4H *<Dm£ffiWR&1&fe&nZT i jm&M&& 

016(4. t hFas K^feMf£T-cD^SiS^I^-ria-efe6o 

017(4. t hFas yxf> KJfefefritiK^oJSSE^I^-fiaTC&So 

01814. thFas >j35f> KJfefefraHK^OJ6*BE^J*^'r0T?*)So 

019(4. ? n- >pBX-hFLl»t»©Jg3liS?if^-r0T*fe*o 

020(4. ? a - >pBX4iFLl^©^S@Z^J£^tiaT£>&o 

fcCOS SiKx7 * 9 U WR19L *> «k CfWC8A*ISWaifl& t L/cflf ©# 

022(4. hFas-Fc *> O'mFas-Fc C<£<5>. pEX-hFLlT^5H£*£ii:rt:C0S » 
©WC8Atefl&C^«lfflB&IWg^©ffi#«r^t-0'e*>-5o 
023(4. ?n-> P BL-MFLW4 *©&g@^iJ£:^-r0T£>3o 
024(4. ?o-> P BL-MFLW4 «^©ffiSie^^f 0T** O 
025(4. pEFHKFLW4FT^Kf^fti*-frrt:C0S «^i7i ? * -iffflfl&i U 

\vri9l *> .ko^^aiwaBiat l/cb#©mp«^1££^0t&3 o 

026(4. gld vt;^J;OmgiL/cFas 'J My KcDNA^tr^^X = KTff^fe 

m^-fr/ccos ftaB&^^^-ftafl&tu wri9l *jj:mv4^0M&t l^b$ 
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mm** 0^©m^s-ria®ftffl^-e$)oT. famms-ztt hFas u 
-5-1 1 h h Fas u if y vmmm^m t ^.x ^ > y □ ^ t- * > r ©^n^ 

H29{i> ^e; ^ a-^^ifi:{*F883-l-lCD^yf- K £ ©&)£1££^-rix!T-£> 

-So 

M30te. ^7 ? n-:h^fiL#F883-l-l©T*' h - i/ xmPif^'B^-tMT 
031 (i. ? □-•^>'UfiLft:F897-l-2©^^ , f- K(Di:©Sfi>'S^^1"@T 
032(i. ^ a-^;U^F897-l-2©T^ h-S/^jrpMS'l*^^t-|gI-e 
033(i, WC8 fc<tD^4^Mfi5«tU/cB#£D^^J^C0S-l/pMl070©i^± 

7*©»l^S1££^-ri3-e£> £ c 

034(is WC8 &£m4&MMmmtLtzW(D^ JgSCf£J&f*COS-l/pEX-hFLl©J£ 

W^^C0S-l/pMl070©i^Ji?f © 0 3-X 9 > !7*u y ^ > ?<D%£%:$:m?o 

l o 



WO 95/13293 ^ m PCT/JP94/01899 

H38li. T>f-tr>X^-»J 3*? ? )>;*-?- KA69, A184 , A355 , A505 , A 
733, A924 ©T*° h - ->XfflM^1££^llT£>£o 
I239(i. &ig^-b?f ^©*'»J ^^"^ KND38. ND40. ND4K ND42. ND43fcck 

(pMl 068) ©®i**> £ tf*«±?f © ^xX^yD^f^ mfe^TF-fo 

**mm*¥ow.m^*>\<^T^ n^x ( t u < (iie^i^x) f-iem©T urn 

x©t ^ jm&MoN*w* c^cD^-rn^— b < ii*©iai^rc es: 
o i oj^_l©t ^ y&a<{*iolxT£<5T ~ ;i^jt^§; fc£**-r£ 0 
r^x (*> u < (i@s^J#-^-x) (riemoT ~ y ^@E?ij£3rr & *° u ^^f- 
kj t (i. -eO'-K ^ztt kot ^ y ^se^w. mwfoi^ stx & u < tiie^jfi 
^-X(cism©T $ y^BE^J-r*)^z t^^-r^o 
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gtc^ ^mMW^(Dm.^^^^x, rFas y*r>Kj tit* <tt>-e©i£ 

tttbr, Fas i^&^?zmmzttLXT#h-i/x&mmirz>tg&tt'r 

&®&(DZ.t m C&&o Fas l>#> \Hz£&Ttfh-isX<Dmmz, Fas U#>K 
*«a^M©Fas ftKtr^U Fas 5i^tT, 7*h-^Oi/m*< 
StoB&Kfc££ftS;fca&t#;t£nTl^*o 3Z-ei^Fas inMlt\f*frt£&Wifam 
fi^OFas t£IST?*oTt>J:^o t bFas JftJliT&ft{£\ -< h^KJ: 

<9T* y^I2^&/££nT&^ vt7XFas ftJET&ntf?*^-:??^;*/ 
$$KJ:OT* yi&BE^^^&nTfctK 5^ bFas ftITr$>nti\ ^A^c 
T = J HfcRyiJjWfc^SttTl^* (-f N. (ItohN.)^ Cell, 66 
^ 233-243 1991^. *7 jr*'**-? R. (Watanabe-Fukunaga R.) ^ 

J. Immunol., 148#. 1274-1279 1992^. K. (Kimura K. 

Biochem. Biophys. Res. Commun. . 198 ^ 666-674 M* 1994^0 0 

Kii. 3* i ^U2 cmmm^m^m^- 1 >^U2) i^na^Kifcoy * 

-©•5 Buf£5£ 1 ttl^b 4 ii. h hiMH&«k »)»£tt;fcFas U # > K<DT ^ y 
KBE^iJ-C*) bUIB^ 5 fc^ b 8 li^ y h»ck ^}#e>n/iFas 'J K©T ^ 
y®IE^!I-C*)5o HtjfSitg^^L^liv^xMfl&i^ff^n/cFas U#> 
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^^flus-rs^^So teat, zcD^o^M^ffi-htr^-rs^'j^ 

if©MWfef)fife^^o ^ot, Fas 'J tf> Klifc^t^ 3ffl»f- 

ffl^ U HUISS; 7 ©ETlJlifflTES; 8 CDT ~ J WSMONXffifr £ifcX-TmiOO S 
B^£278 ^g('ffi^^-^o HrifeS;il©i2^J(iBal25tl2©T $ jmWMV> 

N5f54»*N^«[x.TSl01 #g^£>279 SgCfflSt5o 

U < ti. Fas U #' > K©«HB&^ffii*-e*So 

sw-^khu u Koswisaaara < . «t Dili 
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nz>o jd*t. fi^Fio^u^f- KT*n«. ftfc©^i££Wir6* o y^:/?- 

-?t£t>t>. ffliBsS i> 5> 9©t = yniE^iJii. ' -en-en. lufBsts. 7, n 
©r ~ j mmn<DN^.im^ £42t ~ j mfrxm b/ciE?ij-e& 6 0 * /cHtriBsc 2 „ 
6> io©t = ymw,mt, -en-en. mib^s. 7. n©r ^ j&asnm<DN*w 

MOT l J mW.m"C& &fjfB5t 3 ON5(dgA> £42T ^ V 41 T ^ 7 L 

/;7 * y g?iE^j c-en-en. luiBxt k ^ 2 ) ©t ^ 7 kk^h&w-t 6 # u 

£40T i;m. 38T $ J 34T ^ ;i^flbf:7 i 7 @?IE?lJ £*rf 6 U ^ 

;o;tlt Jtefla^«©N5|eS^t»43#BJEi|B|©T i jmWZWTtf h-is 
xiH^l*(c(±^T^> 0. :®7i; ffiffiBRk ^tefr-feltjiBxt 1. 5 . 9 t 
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1 ©!»«©# U K©+T\ t h E»©Fas U 2f> K©^^! 

fl£^ffc^nTi^-5©-c«n^^tt3WW^$n.So tt^-ct, finals 
Htjifiit; 3 ©n*«s^ ^>34t ^ j m&xm LtzTij wa£.m&irr& # u y 

{zW&Ztitzio-tzz *>«kO\ T ^ yi&E^J+©ffi8c©&fii;: 1 oRh©T 

m^^tzTummM^^ir^^o^xh^x^. -e*i£\ huk^i ?^U2 
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^a-— >n±. fTSB^3*/ilill©T^ yg?ffi^J^3- K-TSDNA £\ fluids 
7CDT ^ jmSffl*^- Kf SDNA t^^'J^Xf^Ct^lTl^o * 

^«c<tt>. ^xFas fiLlEJrjfe^-rSo 1«E^7©T$yijpffi?iJ*^r-r*^>; 

^f-KMu 7f hFas fctJUdiinx.. ^j:< tfcv^^Fas fidSUr 

liFEstl 1 COT I J mWM&^-f £ *° U K(i N v O xFas t^Cira*.^ < 

<{is -0#iJ:{rjDx- s ^< tfct hFas ftfu 5>y hFas fitHu -rO^Fas 
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2 <Dmm(D$rmtf u ra. Fas u # > k©— bb*? «fc cne-n «=>© 

8 „ 121 ^n^twBBftcDT * y TO^iJcd— SB^ 6 # y ^<^^ K*> ^CF^tib 

laiEsUs 8. 12C#'#e^ra^W-r^fci6(r(i. MigEtf'J^T/^K 

2 ©»«©# U ^T/^ Kt*. Fas tsCWJZLm&-rzfa"C$> X btt 
iTO-jTUI^o *§gH8H 2 ©JBfldcDsK »J K*<. Fas tjtJgtr^U 

^y^h-v'x^iUAi^cit ^i^©Fas Fcsst-r^sc 

2 ©!»»©# y^:7f-Kli. Hifi^Hc^-rJ:-5c -€-tt#. Fas fiEISCc: 

huistC 4 > 8 . i2i ^n^(rE«©T * j wmm<D—mfr<b-te s # k 

*2«^_blt^$-e-T^*sKU^^ Kfc(i. BUfBiU. 8. 12f::|£*£©T 5 y 
iffE^J©— gU^^^SsHU^f- Kctoatins. ffig^oELh©*';'*:/^ 
K^ffi^©HS^T^b/c^'J^^ K"C&£ 0 fcl*.^ BifI^4CSfitc©T^ 
J WlWMo^—Wj- e>t£&# U ^^f- b*m±&te& £ -frrt: & ©. lijIBzC 4 ©— SBfr 
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^ y^ls^ij©N5K^^x.T5o#gcDT ~ jwtfriom Slit©? = 

CtiWJ TO. *n-en. t h £J3fcFas U # > K £ 7 y h fi^Fas >J 

F©+y ym^^^zff- K\ t h&3fcFas U tf> Fir^Xgj3feFas 'J #> 

Ko+^^'jwK-r*^ Fas fcm&mm-t&mmiz.Mi'TTtf b-~> 

IMomittf U ^7=f- Kti. !&<&&*-DNA Kf^fffl LTfERt- * C 
&o -tts:t>*>* -tn-encOsKU^^ =3- K-T 5DNA *7-f^-^a>$t 
16«JCD+y ^MFas »J K£=J- K-T3DNA &fp£tfZo zti&mmtem 

ilSt, l^— ©«fiB*mr5SeK*=i- K-T-5DNA ©fMSIEMIi. gj^S-^fla 

mfr&.Ktzm£&ffli tit, 1512^:13^1 ^L24 j: ??sjR$n5^-rn^©ifiSse 
x-r^i&sie^w-f §dna ti>§:<!:«u^ dc-e ryW7*>j y-rx-r 

1 8 



WO 95/13293 



PCT/JP94/01899 



&%\<D-%fe (#Rfi\ t/s^l/-^ J. (Sambrook J!)^. Molecul 
ar Cloning, a Laboratory Manual 2nd ed. , 1989 ^ Cold Spring Harbor La 
boratory, —^-3-? (New York). #M) "C' ^ :/<J $mf-i/ a >*ff^A: 

SBfe (N - ^ U 3 a >-9-^T b) *<&So "T Huie^4 n*?^ 

Tli. T ^ J ^#-5§-76— 78. 184 —186 . 250 —252 . 260 —262 ti\ H«fexC8 
(CfclvCliT * y^#-^-116 —118 . 130 —132 . 247 —249 . 257 —259 ifflk 

mmw*im&m^%-tz 0 tit. mtttizori jmwMwts ^^-7 

U Di/l/->3 >1M Yft1bZ> (T = y ^#-^-117 — 119 . 131—133. 182 — 
184 . 248 —250 & <fct>*258 —260 ) o 
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yam®*? ';-->rtMnct^ti§o 

4 if — 430AMn ^'-+>i;l/7-^t/0 (80 S) *«fflLTYk^^L/ct> 
-Ti/>. PHA ( !7 -y „ ConA (3>#-*-'<'J >A) . IL-2 ( 

> ^ - □ * >-2) m&m$mfr £3f#n<5> i a t u < ii 2 »BU:©aftuns: 

^(rtf^nTl^^'j^^Kom^&^iillM^^-ti-. Fas fiElS^©^ 
t3u *>U<(i. Fas tfL^^UT^6TO^©a9flaPf#^'S#^ft^t tTff 

dna . l < 4 oimo®&x.mA ftttm^x* mm^^mm^mm^ 

2 0 
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? J. (Sambrook, J.)et al. : Molecular Cloning 2nd ed. ( 1989 ££) ) 

(ftlxJi*. Proc. Natl. Acad. Sci. USA. 843i. 1487-1491 K (1981*10 . Bioc 
hemistry 28^, 6619-6624H (1989^) ) 0 

# »j huz# >jxf u> r u =j -Jizm&mtttmo— mzmm-WR 
zfrm-tZo i 2 ©as«i©$fl&#y Kt^soa* 
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Fas fiLUnag^ U T# h-S/x^SNrrs, HrjfBit 1 ftl^U2©i^ 
^m^2(DWm<Dmm^')^<f^Y(Do^ Fas SLlc^t-S^T 
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t>ffit \ ififssc 1 #t ^ u 4 ©t $ y ^@e^j^#w-r « *° u ^^f- k> #^frifi5e 

A. .£IBk Mf&rtSt^ MS-**. Jidff 

^(3^3gB^©» 3 ©ffi«©«fSDNA »§o 
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DNA J tit, DNA i)\ 5tY ( b < ttETOS^Y) ti^n^fe©T^^Tfc> 
5$Y (^b<{i@5^i#-^Y) KEKSttfcmSE^OB'^SL 3* MS©lvfn^ 

t> b< teM^cffigo) i ^B-tot&MfrmnLtcnz&i-emztiz *>© 

#-E?'k i/^i-Jl^^ K^a- K-r-SJSiSE^J. fteOSSK* =>- Kf*i£ 

ssa^i> fcb<iiDNA ya-^^^-r^i^(w^©^msj^©w^i^t b 

TttfiD3n*E^*<0!l£: UT*lf t>n^ 0 r^Y (t> b< tiE?>J* 

^Y) ©i&SE^W-f 3DNA J bit, <£©DNA sCY (&b<(*IE 

*$mW, 3 ©1U§©#H£DNA (i. Fas U KJCStfSDNA SB* 

SsKU^f-K«-3-K-r«ig«E^J*^-rSo *SB*Ji©Silr®DNA li. $?£ b 
< It, htjIBiC 1 fcl^L12 <Mnm<DWM^ 1 tt(^bl2) o^tn^o? ^ J m 

E^ijfc b < (*-&©— sb^*=3- Kf*iasse^i*^r-rSo 

T ^ y»*3- K"T -5 DNA © h VzfU ? Hi> T^y^©Slgrt(r 
1 ~ 6 Um&fc&-f% d £tt-a>£CDT. fjiera^ 1 ttl^ U2t vfn 

friz.tg.m<DT i jmuwiz^- v-rz>&mm>mt 1 mmizitmmztus*^ b/c 
*<^t. ^^©dna (i. -en^fiie i ^c^bi2©^-rn^(riss©T ^ j mw, 

b< {*<€■©— gtf*^- K-TS&tK ^t^SE^^SDNA t*oTU 
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©^-rn^trisifecDigsis^Jo— gs^^rr &dna -e&So fnsjCi.&. 20. 24c: 
@s^j-e$>>s.Htna^4. 8. i2c:i£m©7 $ jwlwm*:^- K-r<5>&©-e&& 0 iffi 
Fas u # > K©aBfla^ffi«SB^T*> ^> Htjiast 3 . 7 > 11 (ciemoT * y ^se^ij^- 

3- F-T -5 fcOt^^o BijfSstl3. 14, 17> 18. 2U 22(lf2i£©t£gIE?iJ(i-£n 

_UE kK 5 ^ h $ /c ti v t7 xFas 'J # > K©iftBBa^ffi«© <k 0 S v 
T*>5flfSBiC K 2> 5 N 6. 9, 1007 ^9EM3 - KtSfeOT* 

#3gnjJ©DNA li> ^tt^fPJJfr 1 £ fcliSf* 2 ©S8«l©«fS?K 'J K 

* 3 - K-r * i&gie^^rr * & o > cdnat?*> o t & ^^dna t t> 
i^sa^ ^mmcDmmmk {*cDNA"e*>*-t*w*u^ ^^dna ©— #j 
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#£ G mz.tts mmmiz&TFLtz^oiz^ fufe*U6. 20. 24<DJ£.msm&tt-r 

#&-5o Fas U KliCOJ: -5^HIElfefrt> b < te*©*»_h#^«s>, HIiR 
#d. HufExtl3. 14s 15. 17. 18. 19. 21. 22. 23©^ft7&>(;:Ef&<DiS£E 

£££E^J£St*fe©Tfe£liifl55t 1 . 2. 3. 5. 6. 7. 9. 10. HCDT^ 

»S-r *«fct)fe. *&«_b»^^tS»-rs^*<2&^fi«J"CfeSo ffiEstl3. 14. 15. 
17. 18. 19. 21. 22. 23©l^n^Cl2m©^£EJiJ£W-r<SDNA (i. JilfifiJ^ 

i:«);oT7;;WJ^ *n$3- KfSDNA ©fflSE^Jic^t&ffcf&^l;**: 
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S^fllfWitoTk. S^Ct^n^-^f UT^^Ct^^o Hulfi 
^1 3ft t * b24l ^-rtl^t w8B»©«BS^!I * ®'J?te <th — SB fct^ai?-®*5 

ft@2?ij©^tt< irfe— 8BtW:/tf ^-TX-TSDNA (2. *56BJ©DNA t&o-K-T 

£ c ;:t r^N-r y-T Xf^J tli. ifti§£^i3ft^b24©i^:ft7!M;:ie 
ffcOfcXE^Kffittttftll^ t>b SB^^a-yirbT. 
^F?£ tA^;h;? J. (Sambrook J..)^> Molecular Cloning, a 

Laboratory Manual 2nd ed. . 1989 Cold Spring Harbor Laboratory, 
— ^-3-? (New York). #M) "CVW 7* U y-f -tf- y 3 >£*To td&&iz 

d© £ -5 ltf§B5ti3tev* U24©l>t s n^(CfSSO^S12^J(wffl?i6*J^^»@S 

5U3. 17. 21cDi^^@2?ii(ZffiMfitJ^i^Si2^Jt^-ryU y^X-T'SDNA T 
£>oT. Fas 'J K*3- FT-SDNA ii. ^f^JJH 3 CD!BU§©#£ b^0d<D 1 

*ISH^ 3 OSSfilODNA t±. @E^I^©@E^J#-^27. 25. 286D^"Tn*sriElfeCD 

@E^m©12^J#-^27, 25. 28©iMS@e^l(i^rn^*n. Fas 'J tfy F£=» - Kf * 
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se^iii. ^©is^ci. Brjf25U6, 20, 24(iiem©@s^j^#^r-r 

^ncs— as#-et> #Jx.te\ Btiis^i6. 20. 24©— g&#-e£>oT& £ 

£fc. ^1£DNA ^-X^t^ y> ^1/^-4- i/y—tj' (HRPO) ^©Hfpr^ 

f£I0rfflDNA 7D-7tU^ffln:tm-5o 
#igBJ!©fl 3 ©ag«©#H£DNA 12> I ^tt £#&TI# £>n*iDNA Tfc o T t> <fc 
-r^r^^s Hif§E5Cl3#i^L24 <K3^cde?iJ#^13#^L24) „ &b<(iE 
^J^©SEM#^-25. 27& c fctf 28 LTffc^JS £ ft rt: o T t> 

t£t>^ £t\ luie^l3^^L24. L < tiE5»J^©E^J#-^25. 27*? J:t>*28£ 
itCbt, 0fl2©JS«E?iJ*Wr«DNA ^20i^Sfi^^^-5^M-C^(tT 
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dna <\&<&mm (mz.n, 394 ^-^■yx.^-^^^y cm m zmi^ 

#3PJ©$9IDNA £DNA 7-r7'7'J-*^#§iMtLm ^tt^VADNA 

dna €-^rr*^D->«-J93it^-i*'. ^c^^jps^^m^T^om-r^-^ 
< itwimmow&imms. 27*? jc^o^m^ojasE^j *> t < i±*o- 

W-T^DNA ^ 2 P^T"7^Ht7*D-7*tU ffi§:©cDNA5-T!7*5 'J-trjitfL 
&£a©:fri£-e (#Jx.ii\ 7-7r^ T. (Maniatis T. Molecular 
Cloning, a Laboratory Manual, Cold Spring harbor Laboratory, — — 3 — 
?(New York). 1982^) *f -5 C fcj&n?§£ 0 

#5PJ©#r»IA (±£/c N ^VADNA 5 >T 7*7 'J - 1> L < ticDNA5 ^ 5 'J - 
£!iMi-r£PCR (Polymerase Chain Reaction)t:: J:oT&f#3*^T££o 
PCR (i. fulfill 3^ U24. & L < liIZ^m©IS?iJ#-5f 25, 27fc J; C>m>f ft 

©DNA 5>r^5 U-(CStU &*n©;£}£ (0iR(i> A. I. (Michael A. 

PCR Protocols, a Guide to Methods and Applications, Ttj-'fi y 9 

2 g 
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mm (Academic Press). 1990*E#fi!D f^ffot, :£I£HJ!CD&M)NA 

5'J-£^fflLfcO, ^^©DNA U -*f^ 

J5Jc-r*©(Cjibyiilfflfl&*SCJ f ^ftI©^r& (tA^^ J. (Sambrook J.) 
^s, Molecular Cloning, a Laboratory Manual 2nd ed. . Cold. Spring Harbor L 
aboratory. —a. - 3 - ? (New York). 1989^#H) Clot, cDNA^-T7* 

DNA ©&SIS^{l&£nft(i\ RNA ©SE^iJ^ *iMlft/£DNA *J<iO'RNA ©IE 

mw—mmz&Mstizco'c. ^^©^Ccto. *3g»ui©s& 3 ©a8«©DNA 

('^-T^RNA ^ 3 ©IS«©DNA tfflffilft*£l2^J£^ir6DNA *>«fc 

-5 DNA -f'RNA t^bt2tll 3 ££I£Jfcfi£LT^T fel^ 8 

^DNA li. *-X^tw y^a^U^+i/^-Hf (HRPO) m^mm^ 
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d t#T£ ^fg^ 1 2 ©!M§cD#r$!* 0 

f£5U3^L24. b < {i@E^©@e^lJ#^-25. 27te«k^28(ClEfi6©iMa6E^I«r 

bTFas U#> K©3Sa£»lfflfLrt:*K ^HJcDDNA (wffiMttttBE^^fr:* U 
? V-*?- K^*©SNM*€-teffi LT. Fas y tr> K©5Ba«-Wfli-rS d ta< 

DNA ^trCt^4tat^"5iffl»^DNA ^^FC&So ^:^©?fl^x.DNA 
DNA fl^li. ^*>nt5ffl3i{wffiffl$nSfe©T*>oTt><}:^o #J*-(2\ #5PJ§© 
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txfct^u ^WMom 3 ©^©dna ^mm^^Mizn^tabizm^^hox 

DNA 3^1*. *5gBj^ 3 ©asfl|©DNA dJinx.T> ^< «»Sifl*fe^*J«kCJ f 
nt- ^ -@e^iJ©$fii^^JI±trp ^a^E-^-. lac T/n^e- ^-T&O. ^H§ 
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tt>> mm-emffe-r&TJ\,z3-ji,*jrisy—v (aox ) i©^a 

14. 3 ©JS8«©«f«DNA ^fiEfcOK^W-TSDNA BrJtt^-fY-^a 

^^^ItCiOJf^Ct^^o DNA ^^^-(C#A-r^^j£{4^T- 
£><5 dtA:/;l/y? J. (Sambrook J. Molecular Cloning, a Laboratory M 
anual 2nd ed. , Cold Spring Harbor Laboratory, — jx — 3 — ?(New York), 19 
89^. #BB) o -?tet>%, DNA t^^^-^^n^nii^^MIM^T^fkL. 

^^n^-en-enofiSrH-^DNA u tf£Eivr-7>r Y-*>a >£-bNa(4Ja\> 

tt5t><ZTC*>J:l\, tzb?U& pUC118, pBR322, pSV2-dhfr > pBluescriptl I , 
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PHIL-SI . AZapII . Agtltk pAc700. YRP17 . pEF-BOS . pEFN-II W'fribM'M. 

muR Lxmm-t& z kftx&& 0 

ktizmmtemm'pw&mi^ ^wm z ©ss«©$hsdna zmzmx-tzmz 

deae^+x h v-r^o>r Ji^^mi^ 
■x&so&tojjm (.mkwtmmsw. kv„ ?i99i¥3 j§2oh 

#36*JI©}&*nE!SMm. *5§BJ©!& 3 ©»«©DNA ^^^fi^fijS-T* B» 

xk&m-r&ztfrxz&o &tz s *mwe>& 3 ©sses©dna *\ 
x%z> 0 

^ktzzmm^%ik!k<®)iz.mA'?zmiz£-?x^ w^mm^^ntzzt^nrnt 
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^ - t HiO»S l^ffl*^<3tO«!l t l/t li> pUC118t^m^. pEF-BOS 
irCOS SHlfe&a^tiCHO M&s Yac £H#, AcNPV tSMS^ (HlfeE^ffl"** 

DF^xhfe t;u# 'J^mau y >^#;u^A£fcM= N deae^^ > 

3 J320B5Sfi\ ^±4t. #M) £*lSo 

ftmm^mtbXUCm HeLaM. COS Namalwa mn&$<Dffif\M® 
e-^itjn^-it'Sc t^prfg/j:. cho »©dhfr^ti^w^ b^o £?t> » 
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£tC^/«CiSW::fllX-T\ -1&m<Z>W> 3 ©SS&ODNA ©5'^4S(w N i/^wu^y 
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XLtf&WMOWi 3 ©«S«©DNA £"£frffl&;LDNA ^TMfe^^n/c 
t'^T (Pi chia)M©H# *Wm%>m.m&Vf<£>U * U ^JT& &o 

^ffl-r a w t&<&witirz&m,w& 1 * yttim 2 ©&ii§©»i.** k©«! 

T^oTU^o b^bttrt^ $?£b<(4. CHO M^©ni?Ll!i^mfeb< 
imm. & b < li*IM©i vrtt^J: OIiR^n^»?l±t bfcft?ie3£&# 

&&&m&<k&mA. 1992^ 0M) fi<&%cor\ zti^zm^Lm? z t 
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frtrv ^"n*- ^-Tfe^Bf(c(i3 j3-4 > K-;UT? U MMTV^n^e- 

— ^ itfeT-©itiiii^j*CD^Ji:bT(i. • bTdhfr^flOCHO ftfe 

?-t LTdhf r^lT 3^ ? * - b/iRgCD ^ 7 h U -. h L/dfi 

£<TI^ BK3fc&f*tbT*:ll§M. CHO t°*T (Pichia) Jggf#£<£ffl 

trp ^D€-^-^ft 3M&X.DNA 5H^T1BM3£J&£ft^:»MT(i> L- 
7*v-X (L-Broth ) -eWfc&mt&m U -£tl£M9-CA OiSifljJ^ LT 1 

i&^glO At g/ral t^-S^^f^ioLSim^^-Po 1 ~2 B©ig» 

BMGY^ifire£j2 B^m^U *£ti!2£IML * * y - 

W-T3D-MEM (Dulbecco modified eagle's medium) X-ftttZo * 5 
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X10 4 *Bll&/ml©»fltC*ffix.&#. 37°C> 5 96KSe^^/959tfS«©*#T«F* 
£\ jfiL^#(DD-MEM (C^-T^o i*£K5l£S:§, 2 — 3 Bffi(D®m$:ft o Z 
U ^^"f - K©gi4A*^^i ^«^tr {ilfrifi Ltz J: -5 Kdhf ritfc^XflCHO ifffll&£ 

%>m&\±, 4 ;l/X+-(Willsky) mttfe (J. Bacterid., 127#. 595-609 
197630 W<fi!fflT££o 
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fife© # 'J K t >J K £ Itif^Cii ^ttU^o 
tik*.l& -Xmmo $- 13=7 9 hi/y—V&a- K"T 3DNA ©TfiCi^O^'J 
^:/*-K£o- K-T -5DNA £8^U B8*J©# U K££ - #5 ? h'>^- 

i/7 >f ©{^I J P7 5 Df7-t?l©iit«lT^l't' 'J ^^f K£$J9 

l^tc, 4 yth-'Js ytf-ri -£nTi§ffcU f^^-fr-U 'J7t-^f-( 

h> J. (Thomas E. and Creighton J.). Molecular Biology. 87^, 563-577 
K. 1974^H#hs) o 
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3-jty&mm.-%ts-»imtJ<v ?t- ctzt^t. mrr— y>mm, 0.005 % 

Tween80 , 50mM h V Xi£l£(pH8. 0) „ 5mM EDTA> 2nAi MitM^Jl^^ 0.02 

(1) Fas fiLll*tfflUfc77-f-f-f-?n7bir77>f- 

( 2 ) #S£HJ§# 1 S/ctifS 2 ©!IS*S©$9£# U K£©»-T Sifi;f*£i£JB 

iSKffiffiiEffet*. ±IE ( 1 ) t> b< I* ( 2) *>©T'*>o 
TU<, (1) fcitf (2) fcOTftotfc «ki\, f&cDfif 

l^&irJrfS ( 1 ) tKli (2) < t & 1 o£ffl£-*>-rr*?-5 t>© 

nT^^^j*©Btjfeb< (tmz^ _lse ( i ) (i (2) o^tn^-Tj, & 
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m*L& -tie (i) fcKii (2) oxg©i^n*>(winx.. 

-LIS (1) CDT7^f— t=w -^fT-5/ci6(r{i N Fas 

*u ^^L4©^-rn^©r^ y^@2^ij^^(i^n^©— ^tt^i^ciit 

*W"rst>©t?**«^tC{45^ hFas tfUgCk L< fivOXFas ClB^ Huie^C 

Fas tiL^PS^$i±6fI(*©@^(i#(rPR^$nnc^o Fas fiUgi^tH*: 

Fas ftJ££®mH{fc(d&££-£6rt\ x^-t-^bt^ 
£-&3o £7^ Fas trtl^^lOt: 'J ^<7f K tOi^^' 'J Ki: Ltf^ 

WgEfl«»r. Fas tjLm^mmzm^^X^^^o m*.l& Fas fiLfigtft^ 
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jtd^u ><D%ftffi&t<Dm&#')'<zr i f- K*e*>fttt Mrayj >^of 

£/c % JbIS (2) (07 7 -f - h 7 - ^ ^J6Cli> #36 

9^y%Wi^tz.Wfc<£>U £ U^t>©£ LTIi. ConA£©*£ 
_hlfi (1) (2) 077^f^-^avhr77^-M> > 

•&&m&fZlz^ &®#©Fas Jjt!^^liim-r6«(^-r'S^Bffi#^ ; &rlJJ 
5£ L/c 0. #3!0J?©SI 1 2 ^{ifS 2 ©IS8I©# U ^f F^IS-r £fiL#£teffl 
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tt^&^&tJtt® li> 5ocD^^^(IgG. IgA. IgM. IgD, IgE) iZfrll<b 
tiZo z<Do*>, IgG . IgA (i££(cH£I©^ :/(::«£ oT. it?'? ^xc:#tt 

ftg/n^ij >tiMx.ldf^^>T^Pf F(ab') 2 tFc (rgij 
*U ^nVnV >T^P-rai:Fab tFc© 2 o©:7 ^ > h izfrfrtl&o 

\*m 2 ©SM3S©#9£# 'J K^SdlS bT 7 o -f > h ©5££T /< 

>h (FCA ) -^SS^T^'^ h (FIA ) m<D&W±T i? Y 1 1 &IZ& 
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io~2ot ^ y^£tt3* c y ^71- kt& -en*+-*-^ y 
>^. y h^-yr-y (klh ) spcD^+UTir^^^TiiLEtUTffiffl-rntdf 

w» i * tzitns 2 ©sg«©$9£# y K-cftSt u/cSi^©w». y >^ 

s/c(im2©0ti©iif^y^^f-K(i*r-rs^y ^n- 
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< li. Fas U K^Si^fSTsK h - ^*£«l*«I-r SS&m^Wt-S t>©T 
£>3o ^Stftfi. Fas U#> K*<3l#-r-5T^h-i/x*^tr«lMf S4>© 

Fas U#> K*<SI#t-*T^h-->^*W*iJ-rSsc6m€-W-r*fiL(*:«-»* 

IKX^ U -->r-TSo -met)*,. Fas U t < liFas U K£3&& 

•TSTO<*:> Fas ^^m-r-STOt^mb^in vitro©T «/ -t?-f ^T*> 

iirTBftOffitt^ttS-rSo ttfc. Fas U#>KfcL<liFas U K£3g?i.-r 
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&mwmO(Dfflmi±. Fas U # > KiH^P©— L < liFas U Kt^f 
fete* 'J =^7 ? KSiWCfcSo 'Jn'7^btf K&cktf* U ^ ? 

TFas U#>K*I<k-^j fcli. Fas >;*f > K£ = - K-TSDNA £^ir 
*H*^-©c tT&^k Fas K^a- K-r-5ffi«(rjDx.. 

t?fe©T«)So mmmmiz. Fas y#>K£3-Kr£««©±ffi«::?^-r£& 
cd. T«E{cflpfiE-ret>©t^-rn*t>a0*-rso rFas *)#>viztt-tz>mto <t 

(i. Fas 'J K«-3- K-T *ffi3liE^J*#tjTnRNAt?«>-5o ^mRNAdli. Fas 
Fas 'J K£ ^- K-T 5 &fe#DNA (i, l2l6~18(r^L/c J: -5 (C N > > □ 
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g^SftTpre-mRNAitttK ^©tX^7^ -> > rSr^tfT. -f > h a 
TFas U Ktr^£mRNAj trii. pre-mRNA. J&BmRNA©^Tft 
* />r. TFas U # > Kitfe^-©— SB *> L < (iFas 'J if > KtrStf SmRNA© 
o ygpfk jr.? v >glSfi(rg|^^-r. Fas U Kilted L< (iFas 'J K 

-smRNAtr-d-^nsi ■saw** t>^e*-r 60 

Fas ';^KT?*-jT^J:i^ £?£L<ti. tK 7»K 

< t hFas u ra^o t hFas >j ify Kitis^©^--^ y^mmif 

j5©^SBEyUt±016—18{i^bT*-5o t hFas U#>h\ 5 v hFas U 

h\ vOXFas U K^^- K-T^DNA ©igSK^Ii-eft^ttE?!!* 
^3K 25. 28(C^bT*6o _LIB#Fas U K(C*f"T 3#J£^mRNA^tffMS 
lEJUte, iS?iJ#-S§-3k 25> 28(l^^n/ciMSie^J4 1 ©T^U(C|^^^.^^ t(C 

rfflffiWncffiSBEJiJj t\t, DNA ^mRNACD^S@E^iJ(C^LTJMS#^0*J(-ffiM 
G (^7'T->) (Dm, T tA (T^>) (Dm, fc'cfctfU (^-5 
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t^o Lfc^-jt, thFas U K«fc^(rtefflft#£2£E?>K feJ:0't 
hFas 'J#>Ks 5>yhFas U H\ "7^XFas U Kd^J-T-S^fWNA 

cffiwratt£&E^J£^ti«w*> -en-en. ni6— is. e^is^-sk 25. 28c: 

^Lfci&SE^OACfcfbTTs CKStUTG. GC*fLTC, TCStLTA 
^*fCC^it/ci2^k tb<liACtltU, CdStfLTG. GfcStLTC. TIC 
StbTA ■tir/cE^JT'*> So E3«©E^#^31<Di££E?iJ(::ffiffirfi*) 
ncDNA fectO'RNA ©E?9fcU -en^nE^JS^29. 30(r5' -*3' Sfrlfipe^LT 
$>-S 0 rffiMfitj^JMSE^Jj dtiC. G. A. T. Ufr£#*££E?!l<D 

W^^-b/cfeO^T^^n^o *©f&ft#$)M:DNA £mRNATife£o 

*mw®* y =f? ? is*?- mmmzi*, ^otLwrnm^mw-t y =r ? ? u 
itr k tsuH-r* to-r^T^snSo tzt*Li*» y ? i/**- k©3' ^ 

Fas »J Kit^O— gtf U < <*Fas U tfy K(c*f-r SmRNAO— gpctB**^ 
^SIE^iJ £W U c: n £ O itfc^mRNA ( Z' n >r 7* y ^ >r x-r £ & * b t \> 
#(::£? * U < li> ^ < t *> t hFas »J Kitted U < (4 1 hFas 'J tfy K 
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Fas 'J Kitfc^-k b < (iFas U ffy Ktc***- SmRNAK'W :/ >J 94 X~? £ 

ttSFas U Km^O#^^-e©^toa^P^§^i6cDl^ffirffl^- >J =f ? ? 

^ K*J <£ tf-eo^iffcii. Fas 'J # > Kitfc^ & b < (imRNACi' W :/ »J y-r X 
bT. Fas U *f > K©3&S£ffiiit> b < liiTO-TS d t&mft£tl2><D"C, Fas 
'J^f>K©5ia€-iBfl!SU Fas VJfyVlzX^TmmZtl&Ttfh-isxfim^- 

*$m<D* u ? ? Kfccto*^- u =f? ? u^-f- ym&m*. Fas u 

KitfeT- 1> b < {iFas U KdSt-r^mRNACW ^ .j x U Fas U # > K 
0Sia*iHlli-r*fiHt€-W"rst>©7&<»*b<. b<li. Fas »J #°> K 

5EliFas ffiJ^rfrb/cT^-^XT&S^^nTl^So Lfci<ot, Fas 
h— fx (SLE ) C*Jlt^i5»» IS^x -< >T7;l/i>1f^CDFas 'J 

So 

— ^> Fas 'J #>K©3&^£ffiii-r ^X^^OT©^^. 'J O 
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^W-T6^ U ^? ? U^-f - K(i. (MfK^^^pre-inRNA^Ote^fSK. (Dpre-mR 
#¥£W<D* U ? u^-f- k*? 'J =f ? ? b'Wmmt^ Fas »J 

^ir^nrc^ cmis***^ ffiflsfta. 25#. 1200-1206H. 199350 0 
feot^^nt^sor (mtit^mm, 20m, is^ 1899-1907 

H) s *Wm*V^??\yjrTY£tz{$*i)a*?!;vir^Ymmm\ Fas 'J 
K«fe^t>t< (iFas »J KC*r-r5mRNA©SJIRia*&3 K>tti£. U 
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m&k LXmm-fZ z t*#at-r-5 Fas U KiMcdPfc U < (imRNA£. # 

urate w u y-r x-r £ u \, 

fe^^bntl^ («Ol-fi!c. 38^. 754 —765 H> 

1994^) o IfcA^T, %&*V^f*9V**Fts&tf*i)*?2\s* s ?-Fmm> 
Fas U b'i&BJ-^ L < iiFas U if> K(rm"5mRNA(r«?iffi«I^iaSffi 
?|JT£> o T 15ffi£EJ±^ £ SJaSBE^J^tr t> ©T&tttf. Fas 'J # > K«fe 

O't'J^'^Utf Kif #(**»Hart (wJK <9 tL £ -£> Fas U # > K©SI&m£-iHfflf 
f - K©^tt(iPas U Fittest t < (iFas »j ify Ktr^-T -SmRNAKfitilft 
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^SP^/cli— ^izy * -Jx.T.'rh (phosphodiester) ifg-^ 7tX7ta 
^■^-i- h (phosphorothioate) M£\ 7tX7th'J^fA (phosphotries 
ter ) sf£-£\ yf^^t^^**- b (methylphosphonate ) if££\ :7*x:7* 
ot $ 7*— h (phosphoroamidate) 7tX7t° Kphosphoro 

dithioate)^. U J S*tt«tt^ (m?&** ^SP. jfii<t3**8u 

20#. 1899-1907M> 199350 *<*>»f^nSo # 'J T $ (PNA ) 

(P.E.— (P.E.Nielsen ) ^ Science „ 254 1497-1500H. 1991 

h (Michael J. Gait). 290-299H: in Antisense Research and Applications. 
CRC mKg. 7D'J^ 199350 o 

fcU * U =/? 2 U*?- K©5' »a*> L< ti3' 5fd8fc L < (iftSBim |/Xfa-A 
■*>T ? U s> > % ^° U — L — U >> 751/ > (psoralen), Mm~r JUr)im&%£& 

x y?MMakoto Matsukura).506-519H:fc<ktf#-;U S. ^-(Paul S. Miller) 
^ 190-202 H: in Antisense Research and Applications. CRC tOT, 7Q'J 
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*\ 199330 o 

7^3§§^#t&ot*>£^o LfrLtsifrib^ mmmmmz, ??ut-v 

<£\ T. ? A/— 9 (Stanley T. Crooke) fc^fctf'OU K U 

— (Bernald LebletOUk in Antisense Research and Applications. CRC fiB 
7niJ ^\ 199330 o 
^©DNA ^RNA Tfcnt*. f^JSi^ffifflLt^Ufc^ Fas 'J#>K 

ate^esst utpcr fee *)*&m<o* v-xw c t^r § 

fb^^fi!c«l (/ci:x.liVN-+>x;bv--? + M'> («0 »U 394 M) £ 
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sm. «*«ik> m.mom.m^wm-t^ 0 Fas u^>K©»m 

£SH^*:V >.m#CD»^ £>DNA feb< tiiriNA^&fcWftTlIfi U C n*«^«Kl 
yn-^itSo tttfe&SWw. Fas Kae^fcb< (iRNA W^tM 

*gr&-rs„ &<&&i&c!>mmi±. mmLtmm. mtmi. &mm. tbzw-m. 
-en ^sjgaistti^i b < amm Lrmm it t> ^ u u *° v - a 

5 5 



WO 95/13293 PCT/JP94/01899 

mmL tmm. mmmm<Dztx^z Q 

a-^ jhi*j&-^> H«!rta-^ mm&4> &mft&^ mm&t*. mmp^ 
o^'j^y^K. &L<i**n&mttz&'gm&mzmz.. Fas tnM&j&&-t, 

^tt^ffltSCt^^Uv d©:fr8c#teffl-rftl& Fas FCig^ 
■fZVaM. Fas •;^7>FO^m^fSii*>U<(iTOii^^#lW(rjtJD^ Fas fiEMcD 
HS^iSiife b < {tnm-tZVdW, Fas V K©«fflB&^©ftffl£WfilS-r<5&lK 
£X ? u > r-T -2) z tWC£ Fas 'J V<DMmiztt? Sftffl<Dft*fi*F 

X L fc 0 JTP0J U/c 0 -T £ &KcDffetr „ Fas U if > KfcqfiETTFas fitUSS 
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u<(*. tib (i) tt^u (3) <k*)Stin*v^n^©xg^tffeco-r 

( 1 ) a. Fas fiLlg^rlSa-rsaifla*. Fas U K £> b < It^tlZmZLTZ 

b. a frtt£«i9r& b < («^K^ti^^»-r §o 

c. Fas ffiliC£38&-r*itoH&©£5E. JBSS8*J£fl:t> b < 

( 2 ) a . ffflftglR b < l*«««aH*^tfSm*. Fas 'J 1i > K *> b < 

tl&mZL-tZftmm&ft. t> b < li*©#«Ji»;^&#Si¥«J: Oil!* 

c. Fas ffiiic^SBSf simH&©&5E. mm^mt^ b< li£ffc3*fi<Jg? 

b. ate. Fas U#>K, & b < <i^n£^lT6B!i?3£&tt\ &b< 

-So 
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c Fas m.m&&$L-f2>M&<D&.?£, msm&<tt> u< ii^ws 

Fas ijim&mm.-f zmsommsmitb l< i*&.<t¥to&<t&mfe"rzis 
m*. *©sfb^ajT^-5^j*T*m^(wiR^$nni:i>o Fas mm&&&t 
sjteBaoTsKh-^^ow^-e^ge^ft^-rsoT^n^ Fas ticM&sm 

(MTT 7-yt^> 7/1/7-^-7 7*^1) oT> Fas tnM&fS&t 
>K(±. ^B«m7cD^1i£D^C^L/c^T1#^Z«t^T^^o Fas 

#s^jimi©ast£©*? »;-^>r^i*^ffl-rn(±\ Fas <j#> K(n&<£-r 

-f>Fas K©3SS£SifflS-r , J-->^t5C t^t 

obtiBWfr'SttiZo c;Mb®^^ l J-->?m^fflbT, Fas >J#> 
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m*.i±\ m^mm^omm^K>sfsLmmm^m.^m^<Dm^^mv. Fas m 

#>K&L<liFas K£»&?-S^Sm&ttt£l££-t2\ 
^affl&(^b-5TsKh-->^©gffi*®S-r-5Ci:«=J:0. -£©.m#©Fas ClUC 

3^*>\ Fas sa^^a-rs*Biatit^/«i:«5aaiiaT'*>oTfe«kv>o x 

>T ;UXB^»CD «fc -5 (:: ^ -< ^X^m^Jtc o TFas fiLBgCDSS^SI*^ 
n/d»"e&J:^U Fas SUiC£38^*tfcfbafflt&^W T/'J K-v. 

frr'fc-jtui^o $?£b<(*. t hFas tn:^nm-r^aafla-e$><9. «fi:> t 

hFas fiiE^Mt51IK^^ WC8 SfflflS (-< N. (It oh N. ) 

3§k J. Immunol., 151#. 621-627 H, 1993^) £teffl-r 

Fas ^(c^-r-s^ig^si^nm^ <e*i£<£ffli/r. Afctoc^fwr 

£b&T**h-->x£traU ^*.©?&«E^ tmizmmir&mfr-VZ&o Fas 
^(c^bT»(rT^h-->x^-^-r^J;-5nj:^iK (Fas U#>K) li> 

(2\ status -5 x-r^c^-r^x^Mfla-eiiFas ut^iiim^nTi^© 

-C, JVXl&mDSRlz*s\,^X\** Fas 'J#> K^fflltT^h-^x 
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-e^6-5o ^e'J^h H. (Morimoto H.)^(i. UgiifflJj&trFas etJi^t^T 

S***<fflai«J^JiSfi$nS^ ££?B£LT^£ (Cancer Res.. 53 g % 2591 
-2596 H> 1993^) ©T\ Fas >J KlifcteffcCl fctefflf 6 C £*<T# 

Tl^Itfx.bn6o l(DJ;?^t)cIt:fc^tl±, Fas 'J tT> KofFffl^PP 
frJU »07*' h->X^KCC tA^lC^^o L/:*m> d© J: -Stop! 
SSCli. Fas U#> K©3&&£ffl#J-r£fclBr<P>Fas U KfcfgffcKlKftffl^* 

izm^vfci&mxmt. Fas ^(r^-r^^w^i^^^nT^utorpifgtr/j:^ 

Fas ^i:^-r^^ 0, J^^K^> teaE^OT&Kt^TSfca&Kli, 
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Xtf-T t> <DX»& 0 . z ft £ C «k 0 f?Tt£l££;* ft & ©T-teft i \, 

o-— t 7 5U7h'J-7-a7A ^ 2 Kg} 3-;l/Kx^'J>^ 
/>-✓<-■ h U 1989^ ; CffiSl*it^0illH!l&^CD3*A i: 

fggn ^6^^^1^^^28(14)1983^ ; mmmtmm mm^wmm 
mmm i ) *y7seioin! 

(1) 1^7X; KpFas-Fdl ©Sigt 

^^J2T^ffl-r§> vt;xFasCmFas) mJM&Mmffii&t 1 MgGKhlgGl) 
©FcffiSet^lS^S-frfc+y^g&K (Jt^TrnFas-Fc £ift-r£) CD5g^5^i 

> 4 ©-t? >^ffi^J(GATTTTCAACCACTCAGTCG)^tT3f- U^^U^KT/^-fv- 
-T>ho>5©T >*-fe >XB2^J(ATGCGGCCGCTGGATCCTTTGTATGAAATTGAG 
TAAT) 9 \s*7b*75 4 ^-&<&£&J$.Ltz 0 ftf©t'J^?^ 

?**t^7^$ K ( P MF3ES, 1992^1^, ^UMKLTPCR 
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y&^-tZ. 383bp CDDNA m^WS^tltzo 

#£ft/c^Uis^£PstIi:BamHI TJgffcU x ? V > 5 ©3' ^Sgt -< > b 
o > 5 CD— g|5£#i;128bp ©DNA 77^/>h 2r?#fc 0 #£ftrt:DNA 77^ 
^> ht-y^X; KpMFl C7^"^^<- 7 9 ^tfXWatanabe-Fukunaga R.)^ 
J.Immunol. 148#. 1274-1279 M> 199230 ©Pstl-BamHI DNA ? -5 :7V > h gtf # 

— ^ t higGmm^nmmzM-r^^.^yy^ir^T'y^i kpmh4 (xs/ 

Y. (Nishimura Y.)H. Cancer Res., 47^> 999-1005M. 198730 £Hae 
IITr^fbU #£ftfcl.7kbp<DDNA 7 =7 7 / > h^pBluescript KSC+) OXbaI-9- 

Cft£HincII:fc«fctMpaIT'?SffcU t > CH2 & J: OTH3 K^>£^-K 
TSx? y >£#in.4kbp®DNA 77^>h^ e ' Z.<D7=> 7* > h£fu*£ 
O^X; KpMFXOXballJM K:#AU ^7X; KpFAS-Fc ^fESLrtio 
X; KpFAS-Fc ^KpnITiU!gf^> ^fbUNotlT^fbU %<btltz.2. 3kbp©DNA 
77^>h*, nS?Li&^i£?i/<? ^-pEF-BOS ( * XW S. (Mizushima S. ) 
Is&VH-tf? S. (Nagata S.\ Nucleic Acids Res.. 18^. 5332H. 19903O iz 
. SMt-f&mZLT-^Xi KpFAS-FcII £f#/c Q 

(2) M^7X; KphTNFRy8-Fc ©f^S 

»J2T»5> TNF U-ty^-/Stt MgGlOFc^^^^SSK (£1 
T\ hTNFR£-Fc tlft-r*) ©M^7Xi KphTNFR/S-Fc ^TOi^Cil 
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£t\ 'J'y^l Kp55TNFr-HGl O^^^i*- H. (Leostscher H. 
J. Biol. Chem. . 266 ^ 18324-18329 I> 1991^) £KpnI tHindl 1 1 X'ffi 
■fbU 650bp CDDNA 7 5 7* > h&mMLtz 0 Kp55TNFr -HGlti. AX 

^-XZtv << X K^— SE^iJ (artificial splice donor sequence) ir^< t MNF 
H?^^-(p55) ©&Bl&£|-fgffK£ =i - K"f ^cDNAIE^^-fr^X i KT*& 

— ^> ^7^; KpFAS-FcII ^HincIIfe^O'Hindlll -e$KfcL/c 0 v^X Fas 
ftIIcDiM*MSi^£:=3- Kf £S2M£^ti-£)700bp ODNA 7?^>b^ Btjiz!! 
©650bp ©KpnI-HindIII^5^V > btAnill^ g^ir-r&T/^X ^ KphTNFR 
£-Fc ^#/c 0 

(3) ^m^^X= KpBF -FclcDPS^ 

mmmiO-V&m-TZ. th Fasf£!fC©^WfSf$i:t: hIgGl©FcM^/^S 
(OT. hFas-Fc ir^-T^) ©HH^x^ FpBF-Fcl ZWfO&o^mm. 

£lf; t h FasgL^^- K^-5DNA (-T N. (Itoh N. Cell. 66^. 
233-243 19913Q teSt??^ 7*1 FpBLF58-l£XhoI tBaraHI T^HfcU 
700bp cD®rJt£|#fc 0 ^SSSmFas-Fc ©USSi^ ? 9 -li^Ciffl^ 

/cpFas-Fc £XhoL BamHI "CigffcU 5£i£©700bp ©ISrJt^Jf A Lfc (pBHF 
-Cl)o 

— pBLF58-l U @S^J^©ie^J#-t35(i^f -fe >X^5 -Y 

1 (ATGCCCAAGTGACTGACATCAACT) hWM&mM^mz.wrf'r >T 
-e- 1 (GCGCGGATCCAGGAAGTGGGAAAGGATTACCTTCCTCTTTGCACTTGGTG)^-^ffl LTPCR 
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&ft\,\ hh FasfiL^©^fflB^I-M^{^ ^*J7s Fasftl^fef*itfe^©^ > h u 
>5©SE^K BamHI h&ffinl,tdgifr&Mmi,tz 0 

CCDPCR j£&l$Msc It BamHI T^HfcU f#£ft*:360bp ©DNA HftK-£MscI 
irBamHI "C^bL/cpBHF-Cl CSALfco o^T\ ff^nfcy?^; K£KpnI 
•ettJBM£, ¥^fbb, NotlT'iBffcU t hFas fiEI^©JteIian««. t hlgCl 
©Fc®«*3- K-T 5DNA Wffr*»^o ^©l&rJt£. BstXI TflJBrSm&f fc U 
7^oNotIT'WrL/c pEF-BOSCHf A U th Fas-Fc pBF-Fcl£# 

(4) * / 7&&M<D&.mtmm 

zr^xl KpFas-FcII *j J:t>'phTNFR£-Fc V^tl^tl C0S-7»&BB&n BTS-1 « 
(-b-r-f t'- J. M. (Sedivy J. M. ). Biol. Technology. 6 ^ 1192-1196 
1993^) ^HIE«l$^/Co S/c. ZT^XI K pBF-FclTCOS-7 

COS-7 iteHao^Ketfttt. R. (Fukunaga R. ) S^ffi^ LfcDEAE 

- h v >ffiTfT-?rt: (7 R. (Fukunaga R.)^. Cell. 61#. 

341-350 1990^) c C ©COS-7 *fflflS£x 10%©FCS £#fc*SF 

eSraFas-Fc > hTNFR/3-Fc , hFas-Fc ^n^flSlfco 
— 2n BTS-1 ©J&KlE&li. xunnt:i/->H> H. (Potter 
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H.)^. Proc. Natl. Acad. Sci. USA. 81^. 7161-7165 198430 l^ot 
tTo/co -?ts:t>?>^ -73 KpFas-FcII £-ApaLI T\ Tv^l KphTNFR J3 -Fc 
£:SacI-C#Hfcbfcf& N ^^CD^^m KDNA 50 p.% Zr-Ztl^ft, XhoITSJIBr 
bfcpSTneoB 5 i±% ttfei:> 1 xio 7 <HOiHHH&£}BKfElfeb;feo 1096FCS 
£300 /z g/mlCDG-418 t ZStl? Jl*< y ^ ^&-T - ?Vt/MEM(Dulbecco' s 

Modified Eagle Medium, J^TD-MEM Mf) T10BFdIii^£fTo/c^ G-418 
Wt£?n U 39.5°CTlt5fi$-li:/co 

^33°CT-3 BF B m*U ffiWK^^ft^y ^M&W^ Mm#M&k (ELIS 
A)-e&/£Lfc 0 t&£cH£ffl b/cELISA Tti. mWRfobLTfot h IgG-Fc i/ft* 
O&y'OU 55071) tfeffifiLi*ttTffi^7^t-^l/^+i/^-4f8l8lfefiLt: h 

igG-Fc m.w 109-035098) &mi*tz 0 

mFas-Fc *> <*tf hTNFR/S -Fc£2W«J(::£jg-rS}&KlEiJM*&— ofo, 39.5 
°C-ei§5ii£-£*:^ 15cm:/ 1/- h (150% =J > 7 > h b+Z&Xo 
///fo 33°C-eiMm«b^CD-e.. *»±»^t>mFas-Fc£: hTNFR/S -Fc^^c 
5 : "-r>A--b^7 n-X4B*7A (7T^-7^Tti:) ^7^*77^-1: 

«f««cDinFas-Fc £SDS-#U »J ;l/T * KyA^fcIKSDS-PAGE)'TMMJrb 

T(i. #T*ll0kD cDfeg{:><> K*<Sa6£ttrt:o 7# Ztitz** 7l& 

mFas-Fc S-S m&iZ £ 6 ?J v- b bt#fi C b*7F bT 
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cmmm 2 ) ? □ — ^ by sjb*t*j «t cwios-aBBiisifcosiR 

(1) +y-5SfiK©t"^-f->fl:*>«J;cJ { FITCSftt 

x;U*-9-?5/— $ ^ 6- (tr*^>Ti F) ^t;x- KNHS-LC- t" 
ir^-y, tfT**t, 21335) *0il^)lSi:fieoT, raFas-Fc 

2>* hTNFR £ -Fc It l> tz Q 

£tz, lmg© hTNFR^-Fc £20//g ©FITCfc^ 1 ml ©50mMKiH- HJ ^Affi 
®^( P H9.5) fTil'&U MT4 ■$IKIKl£<* J fr/£3U ^^^©FITC^-b 
7 7 T7 ?XG-25M ^ffl^fc^77A^ o v -TI£*U FITC^fi 

hTNFR yS-Fc £f#/c D 

(2) ^o-if-T h'J- 

PC60-dlOS MAS (JKT, dlOStDS-To ;U-h"i E. (Rouvier E. ) ^ J. Exp. 
Med.. 177 ^ 195-200 1993^) ^ftfeffl^ffi ( 2 %FCS to. 02%NaN 3 t & 
^■tf'i >ifcK«£gifciS7k( J£JT> PBS irfflg-T) ) ^m^T^b/co ftl 
xio 6 5/zg/ml©5y hCtvt;XFcrRII 7*d^>/^ Dt-; 

^i^KrjSfinU TK-hTlO^rBl-r >+^t^<-'>3 >b/c 0 50# 1 cD20,ug/mlt; 

WbnFas-Fc £3-^ a^MCfln*., *Jc±T& ^(-30^-r 2/ a > L 

/Co ^feffl^tM©^, 7-f3i'JX'J >Hf&X hb7*b7t*y> (25^ 
flL h>- 7^ >y^>7>*t) £JlD*., £ £CSfefeffl&il££Jn*.T 100// 1 
iU 7jt±T30#P B l£)££i±/c o 
MIS£»sfeffl»ffiT**fe^Lrt:&s FACScan h>--rw y^>V>tt) £ 
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— dlOSftUfe*. V*7Xt hTNFR£-Fc TMBd&feU 7D-^h^ 
Di^L/cmFas-Fc dlOS«_t© Fas 'J K(r#^fi*j("^-r<S C t#<fl6® 

(3) dios-aftBuat*©*^ 

(2) T\ i^l^?fe?gt4^fe^n/cdlOS». 1— 3xio 7 10(1. Itjiz!!©^- 
feTlf^WtonFas-Fc &<ktfFITC^!& hTNFR/8-Fc £&J££-ti\ &t^T:\ 
ax'J^iJ >tlf&x M/^h7t*i?>TftfeU FACStar C<n>-fo* 

—0.5 %) T^-r-S^^S^ 10%FCS £:50nMcD2 -y^*^hx^;-;^ 
-g-tfD-MEM "CUmZtto 

0S-2b£r5tftz o dlOS-2Co^T. dl0Stl^*IC7D— 9->f h y h <J -^o/c 
*£*£Ellbt::3F-ro d©dl0S-2(i. fOj»»JfiP«ET, *l?STPIJi:fcl^ ffii^ 

FasU ify K5Saa*^-Titefl&*<ffi«>T*ffi$ny-cJBBBap-C&So 

(ll»J 3 ) cDNA5 >f^7'J -CDfff^ 

^M2T1#^tl^dlOS-2M^10%FCS £#£rD-MEM *T2X10 5 «/ml 
*T*»5fc$-tt\ 20ng/ml ©PMA i: 1 jUg/mlOM *y v-f -> >T37°C, 3m#RII$!Iitt 
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P. (Chomczynski P.) Is&Ws- N. (Sacchi N.). Anal. Biochem. . 162 
156-159 M> 198750 tc^oTif&RNA ZtiU^t^k, * U =J*(dT)--t;Uo-^^ 
7A^D7hr77^-^2 ll£ t)£ Uoly(A)RNA£S«tt(c#« L/; 0 7 > ^ 
A^-9-v-fe-S^li^->J^(dT)^^^v-«rfflV\ -< h ^ N. CItoh N. )t£» ( 
Cell, 66^. 233-243 199130 ©^"C 2 *&cDNA*"&J# Ufc 0 

#^>n^2^licDNA(rBstX[ T^^-^ftfiDU 1 «7ifa-^ Wffl^ 
^m^ll'e^T-S^M^o^o 1.5kbpEUi©:fc#£©cDNA*lI|lKU BstXI 
■eWBf b/cpCEV4 19?- (-f ht> N. CItoh N. ) ^ Cell, 66#, 233- 
243 199150 i:7^^-Mfc 0 

7^y-h^ayi?h^fflU .xU? ba^-:u-->3 > ( K "7 - W. CDower 
W.) ^ Nucleic Acids Res.. 16#. 6127-6145 H> 198830 Ci: 9*l&iBDH10 
B (4^*3 BRLCGibco BRL) *fc) £BK3£&bfc 0 * U ^(dDT^^ A£ 
-£/ccDNA^-f U -7^£#fclfal.O xio 6 flSO!42Uc^D->t, 7>^A 
^+tv-ry7^ A^-tir/ccDNA^-ry^ ';-^^)#/c*1jl.3 xio 6 flS<2>?u- 

>t£zi-£u kdna ^i«lt, cos-7 mmmm&m^mm l 

C^»J4) 'N°>->?WEC<££cDNA?n->©3gfig 
mmmsx-mtitz^r^^i KDNA txi/? hn#b-$/ 3 >j£t::J;fK COS 

-7«BBa^»eijib/co -mc*^ 5 xio 6 iskdcos-7 k-pbs- c 30.8m 

NaCl. 120.7mM KC1. 8. ImM Na 2 HP0 4 *J J:0'1. 46mM KH 2 P0 4 *#ti««jK) T'Sfcf£ 
U 0.4ml 0 5mM MgCh£i» L/cK-PBS (K-PBS + ) dSfflfl&^IBiSLfco 
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0.4ml © K-PBS* ('40^g (Dfv^l KDNA »U ^tl&MMMffi 

>x-e23ovcDmE^*Mti i/^bDt:i/->3>u 7K±"cio~i5^F B i-r ^. 
cilf io%fcs £#trD-MEM ^T^c-eeoBW&^b^o 

BUhcD^&T. J&&1.2 xlO 8 f®CD C0S-7»^-BM^L. lOcm^U- h~C 
mmbtzo 1 ^ U - h *>/c 0 5 ml ©0. 5mM EDTAfc Ch'O. 02%NaN 3 £#tfPBS CPB 
S/EDTA/NaN 3 ) ^flPX., 37°CT'30^F B 1-r >*^"<- a > U -/b-bi^cn 
b /.r 0 SHIL/dfeBlfe^ 3mg/mlCDBSA fci:t>*2.5 i±% /mlOtJL^ 1 ^ 
XFcr XXV^Z-Wfeh^tj PBS/EDTA/NaN 3 (C 5 — 7 xio 6 <@/ml©ftBB& 
ZtJg-efSJCTrgLfco TkiTlO^ftlH > + >s >bfc&. mFas-Fc 
St^4 u% /mlfC^S J^CJjdx.. 7k_tT60£fElW >4=-^^<-->3 >b/c Q CCD 
MBS^tK^ L/cPBS Tft^U 50mM^^Xijg®$! (pH8. 3)fc J; tfO. 2mM fc:X (X 
;U^-9-^i/-i FV^) X^b-h (BS 3 . t°TX*±) £:£-#ifPBS «=f{'5~7 

xio 6 m/mi(DMmmm^£2>&?p¥-T&Ltz 0 

fc±.~£30ftr$>( ylr^-is s y Ltz<D%, 1M h 'J X-i&H CRT. Tris-HCl 

tie&^\ pH8. o) zi&m&mom ttz <s <£ ? mm u £ (i*_b-Trio#p B E H ^ 

^—>3>Ufc 0 PBS -eSfc#bfc©*> N 3 mg/ml cDBSA L/cPBS /E 

DTA /NaN 3 30ml KKSU ^-fa>y^->aL O+'TIMXlOO //m) T«§£-tT 

^coimmmmm^ ett h igc-Fc fcw ctiy^Ji 55071) ^0^1^301® 
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CD10cnK<>— ^rffl^U- H^EL/Co ^fiT? 2 B#IHI >T >4^^-'>3 > Urt: 
PBS Tl^CftttS 3 id J; 0*ft*«Blia*JRt)l^^^ -< h ^ 
N.Otoh N. )^©#ftT?lfefefttfMJNA £ttltffi^fr £l*ajbfc (Cell, 66^. 23 
3-243 199059 0 JK±© 1 II B ©'<>—> ^flFT?#£ft/cDNA £Jfll\ i 
l/i' hot^->3>i:J:^ii^I^^ 4.1 xio 6 i©3D--^ 
ifco :nt.J:^7X; KDNA £WS!U 9.6 xio 7 BO C0S-7lfflJ& (60 

B«ti^ii(rft^«^^DNA &muLtz 0 mwistc-y^xi kdna ^i^ii 

*JBSHE&U 8.0 XIO 6 m<D?a->$;mc 0 Ztlb J: 0^ X $ KDNA £IH 

ku 4.o xio 7 ai© cos-7» (ioyu-h) ^wmm^t^o 

£-t*\ 3.8 xio 6 fl!©? o- z ft £ ck 0 Si£! Lrt= ^5 X KDNA 
T1.0 xio 7 f@© C0S-7lfflBa h) £}&fMEBIU 10tfc©'*>— >7*J8 

y b - h ( w^BE LT. 4 HI g ©'•? y r&ft&ft o fc 0 

J^±cD4(HBcD^->d>r^^TL/c^ COS-7 MB&fr £*fe(**H)NA £ 
SHSiU *I§^ff2»$£?&£^/i 0 &W&?v-yJ:0, KDNA £0I£! 

LTlff/f LtztZ^ 48?n->4 , 16?n->jK l . 0kbpJ£J_L© -f > If - h £ W 
LT^fco :tlb0^7Xi KDNA *r*ft<eftC0S-7 »:|AU:^ COS-7 
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1.6kbp©>T >U— h^feo^D-x pTN24-15T1£K3fc&£i±fcC0S-7 
(C0S/pTN24-15)O^m^iaic(C^b/Co C©pTN24-15T1£Wfe&£i*fcC0S-7 

#l^pCEV4 TB!g$K?££-fr^C0S-7 WbnFas-Fc Tj&fe^tltt^o 

/Co 

(HififlM5) DNA Wffl<D&fcis£&*<Dimv 

mmm a rnzntz 5 ? o - > ^t*jks^v ^ e > y& vtz tzz^ * 

O^Clo, pTN24-15*$t>tr8¥L<PWL^io DNA SE^JCD&SliDNA i/—>r 
y^r- (370AM. ^ 0 -* > J-^Uv- J? + (#0 ) tTaq ^-f 5*^"+^ 
-f^yb is— *ryi/yy h (Taq Dye Deoxy cycle sequencing kit, 
*yx.)\,-?-y*j<y ($0 ) &&mLTft^tz 0 

? a - >pTN24-15<DiMgSS?lJt. £ff£ b/cT ^ y 2. 

3 i:. @2^J^©ie^J#^-25(l^L/Co CCDcDNAt*. 1623*&&7^ 0, 

^©SEWdli. WM^<bWMttmzJ7ttu*fv? M. (Kozak M. . J. 
Cell Biol.. 115^. 887-903 199130 IZ «k oT^I£ft/cIE^KCCA/GCCAT 
GG) liSa&£n#fro*:a< x HlRM*&SIJfiliJft*S-^74'-76{i<iia"rSATC 
x.^n/c 0 C©^--y> U —5m >r7U-Ali, 908 —910 ©**ih:3 K>TAA 
•e»fcoB^ 0 -eLT. d CDcDNAlis 278 T ^ JW.tt'z — Y~frZ> bftfrfr-o 

149.53"C*>S 0 
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^CDcDNArtO- K"T£278 T ^ y @g© 9 *,N^»J077T $ jmit. W&>~C? 

a«j xrs^W!iT*oyio Nj£mtf&iz.&wwiis ri-Ji<mmi*mmx~£te 

fr^tzfr, t Ko/^-^jfr (Hydropathy Analysis ) (wJ:tK Fas'J#> 
4o(DN-r'J n->U-->3 >-9"-T h (Asn-X-Ser /Thr) 

/Co 

cDNA-5 -<7*7 U — fFJ&dffiffl L/cdlOS-2^HBS(is 5«y h t v^x©-'^^ 7* 
»J K-vt$)-So Fas U # > KcDNA©fi3fc£ft^r & fca&C Fas U # > KcDNA 
©3' 5fc4g/ >=i~r-f >rM^^^5-r-7-^|g:ft. v v ht^7X 

©wiasteBa^^^^Sfefe^DNA ^MttTPCR ^ff-o^o -r#*>^ mmm® 

@2^J#-^25©J[M*#^-l 006-1025. 1305~1324£-b > 7 7* 5 >T v - 2 *J<fcO' 
3 (@2^JS©@2^J#^-38feckO'39) tU iE^J^©ie^iJ#-^25£D1327-1346fc J; 
D'1543~1562£-T >^-tr>^^5>fv-2*JJ:0'3 (BE^I*CDfi2^S-^-40*s-<k £>' 
41) tLXmi^tzo -£©££111. 5 y h&fettDNA T<D&^ X341bp i:258bp 
<2V<> VfimZtltzo znb©gil^ ? a- > P TN24-15J: ft fccDNA 

'^/^©Tj&CHanahan D. Techniques for Transformation ofE. 
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coli. In DNA Cloning, vol.1. >Tn-s<- D. M. (Glover D. M. )H, 109-136 
IRL ffiKRCIRL Press), 1985 ¥) i:$bt> _fcJapTN24-15-C*ira£J&»*E 
#6n*:JBKfeSM*DH10B (pTN24-15) &JlM&WM&fiiJL¥JLMftffi 
BFOTf Urt: (FERM P-13953) 0 $ «s>C WS6 3M 0^2 7 HfTeigftfrft 
^Ill^tfrC^b*: (FERM BP-4848) 0 

mRNA#«Mf-? h- (7 7 ^v->7) dlOS. dlOS-2. ?v h«-&itt 

Hifu MHL ffFm /M& WJH. 9P£I> fifl4> #t&85) fccfctMS (JPMHIH&. « 
MS) fr«s>poly(A)RNA£SJIS!Lrt:o 50%*;UAT * Ktf» i C65"CT5 55'PaSDf8iURN 
A 6.6 96<D*)lI*T)l J rh K^tf 1.5%7*'n-xf ^tl^ 

^^MSchleicher and SchuelDft) CHE^-frfco 

Zfa-y'tLX. HJfi^J4T#«a>n/cpTN24-15©43~967 ODNA (K3« 
©BE^IS^42) ^t;925bp CD2#§j£DNA 7 ^ ?V > h £PCR KiOiSfiU ^ 

T 32 P^l&b/c 0 t hEFl aCDcDNA (^^ T. (Uetsuki T. ) m, J. Biol. 
Chem.. 264^. 5791-5798 H> 198950 CD 1 . 8kbpCDS $ 3rW"3~ -5 BamH I 75^ 

*>s >$£fN±> ^WX h 'J (high stringency ) CD^#TT-trA^* 

J. (Sambrook J. ) (Molecular Cloning: A Laboratory Manual. 

2nd ed. . Cold Spring Harbor Laboratory, — 3-? (New York). 198930 
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0 4i:ii, dlOS. dlOS-2. dlOS-16#lfflH&*PMA t-ft;v>f 

4 7^^^<C«k-5{^ dlOS^^f#/cpoly(A)RNA(i. £j2. Okbp©Pl^-f :/ U 
>f -t? - *> a > b/co 3 ©'< > KCD > ?***-;l/CD5ii£ (±. PMAW -t J v 

-r ^ >Tdios;tfflii&£«rf & tiifin-f So dios-2»ii. pka t >r * J w s/ > 

"CWittLfcdlOSJ: 0 4 {S3£l^>r^;l/£^U dlOS-2«Tli Fas 'J # > K 

||»J2CD^{ / P^16IeIli^iitTI#7tdlOS-16«-e{i. mRNASSSftti 
dlOSftOfl&J: (3 fcftlOO te&fr*>tz 0 dlOS-16©^Jj&P$#^'l£f£. dlOSjfflfl&<£ 
<9 1 00 < . Fas U 1f y KmRNA3BS*©*Sbn li. Ifflf&HE mFas - FcT* 

(«F«llr) . M»J^ L-e37°C"C 8 I5IH!*&£& > #»£iJ£Jm;iT37 

JMM&-C li. Fas U # > KmRNAOpl ^3Bm*<S«> btltz* 7>;h PMA <h 

-ft;7^f-/> N t>U< (i ConA 1 1 L-2T 8 BffUIWfc L /c Fas U # > KmRNAO 

mimL<muLtz 0 ?<y hmmm&Ttz, *«frso'*«ta©«^ Fasu#> 

KmRNAO l3i:^^iLT^>^- 5 /c 0 L^L^t^. 5 v M««£ PMA 

t> L < liConA t IL-2T*0»-r £ <t> Fas U # > KmRNA©3S3i 
fl*a«!&«rfc»j-5'€:nt^C*T*ietinL/c (0 5) o 
^ >y KOS-ffll&Cfctt* Fas 'J KraRNA©5Smfi*»S^^^**0 6 iz 
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wmmztifco /Mix »m. Arm. #ii&u<te^i^^^u£^r-r*'<> 

K#S6Sc* *cD{fe©iffi|fife'Cli Fas'J#> KmRNA<D5imi±®26^ti^:^o 

ft*>\ -T^TCDmRNA^-r h (intact) T$>§Ctlt t bEF 1 <ar ©cDNA 

>L/cikT©«fc<i:0'a^(rt>l^T N 1.8k 

mmm 7 ) Fas U # > K©£ffcWJ#«r 

dlOS-12iteB&"CaiaLTl^ FasU K2fctfpTN24M5TBf^ft3i2:;teC0S 
-7UBB&T'5ISaLTl>* Fas 'J ff> K©£fL^6»f*£t£ftb/io 

dios— i2TO(i. ntfeM 2 ©tRf^*i2iaits o ii LTf# £n/c»ifteB-e& £o 

dlOS-12$>^^(ipTN24-15-eff^^$-i±^COS-7 ftffl&Z>ffiI@Sm£&€- 
D-h'^-f-— ^-e-T^y3t7^o>iS N-t Kn^f-*?^— * Fxxf^ 
(biotin-CNHS-ester N ^- U >#-v >/n>T A£t) ffll><Sv-f^- (Meier ) 
If ^Wtb*: (Anal. Biochem. . 204 ^> 220-226 H> 1992*£) 0 
tt*>\ pTN24-15-CiBKte»3-frfcC0S-7 ftgfl&CD*f £ LT. fl**^^ £ # 
^ pCEV4^^^--C^M^$it/cC0S-7 S*£fflW>2o (7.5 X10 S f@) 
£• 1 ml©^-r i^X/<«y 7 r- (l%NP-40. 50mM Tris-HCl (pH 8. 0) „ 
150mM NaCK lil (p-7;;7x-^) ^ JlXJl*—)l>7 a 5 -Y Kffifi? 
ft (APMSFX 1 //g/ml^7 0 X^^>fc<J:O'lmMo^^y5 : ->^^) 't'CiJjDxJjt 

ROOOrpm T-15#P B mC«^£*f -Uf £-10,ug/ml© hTNFR/3 -Fc^tK 
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X4B£. 4 o C-e60^^'< >^-^^-->3 >b/c 0 -far* >A--fe!7 r n-X4B 
£|&£LfccD*>. ±^(::iO#g/ml©mFas-Fc£2j[lx.. 7Jc±-C6O#F0l-f y**^- 

°ct— ^ 3 y Ltzo M't^mif®'^ wmmtt^J y^< yy-r- 

-egfc&U 5 %<D2 - *Jlt>7° h^? J -;U£#tf20# 1 CD^iA y (Laemmli) 

comnmmmm (2%sds . io%ri>-fe'j y&xm.oo2 %^a^y 3 .j-jiy 

;U-(BPB.Bromophenol blue)£-^<fr62. 5mM Tris-HCl(pH6. 3)) .iZWBML, 95°C 
~C 2 0. 1 %SDS ^^10-20% 7^ > h *° U T ? u 

JlTi F^U^ffl^T^*5^x> hy;l/mm^Ki^m\ PVDFJJff^^U ECL 

S7tc. mFas-FctdlOS-12. C0S-7/pCEV4 S/c(iC0S-7/pTN24-15t©^tt 
^©^m^-To 0 7 K^Lfc mFas-Fctes dlOS-12lM^>f -t?- 
©^fi^40.000©SeWt^Wb. — ^ pTN24-15-e^M»^-tt7t COS 
-7» (G0S-7/pTN24-15) ^£©7 -tr- h "t'-ett^SfcW, 000-45. 000©M 
eiiiii:MaPll.to ^mft^£^£na>pCEV4 <?*--e^SCjf£&£ 
■&/CC0S-7 MS (C0S-7/pCEV4)Tli. ^.SttP^lil^^n^^o/co 

pTN24-15T^S&$-£^C0S-7 SfflflairdlOS-^^BaT-^^ LfcgfilCcD 

y V - y 3 y\ z m i > 6 #> t £ ft/c 0 
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mmm 8 ) Fas »; *r > ^ommmm^omi^. 
c i > x ^ x ? ? -mmz ck ^ mum mtsn^mm 

dl0S^*?J:O'pTN24-15-e^Kfe^^it/c C0S-7*fflII&©. ftBH&MFi£t!ii£. W4 
ffllfc (t#t77 J. (Ogasawara J.) Nature, 364#> 806-809 

-£3 ^Kv^X WlQLMl&&Jfm&&£ttMmx$>Z>o WR19UTO(2. 
Fast5L)l^^i:^m-ti:-r> TNF] ©iMISWpffl (l^'I^CDMT & 

SffllfePf^tiOtfc^li. ^-t'x E. (Rouvier E. ) moJj&l-^ bTtf o 
(J. Exp. Med.. 177 ^ 195-200 H> 199330 0 

^■T. dlOStt (2.5 —5 xio 5 'fflWmD^ lOng/ml © PMA Or^*±) & 
c tD ; *^->'!7A'rt;7t7tl.5^t;v^i/> (ftyHf^Aft:) 500ng/ml 

^^Jn$tl/clO%FCS #WD-MEM «f"C. 37 <, C , r 3 B^-f a^- ~> 3 > t 
tz'ik, D-MEM -Cgfc^U 3^7 ?-Mft&tLtz 0 COS-7 iM£-pTN24-15 

TDEAE-t^;* h ^ >j£-eff2H3£&U i7xn-»tl/: 0 — 
100// 1 ©10%FCS ^r#trRPMI16404 1 "r\ 20//CiO [ 51 Cr] ^DAith'JOA 
(77--/tA|t) xio 6 fll© WR19L»fe5^(iW4«^37°CT-2B# 

Fai>r>+a.^- hb/co (RPMH640) -cvtfrLtiik, ztKbommzm*) 

dlOSS-i 7 x U WR19L£/cliW4£1Ilft«t Ltzt £cD##|6t! 

m^Wm^^m 8 iZyjkLt^o £t~, ? ? -m\l&$: C0S/pTN24-15 . COS/ 

pcev4 tLtztz o&mwmmm mm&zm 9 vtz 0 
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YO&V x-JWCM-kLtzo Z(Dt£±m&ft^r 200 # 1 izt£6 
ZotzLtZo 700rpm-e2^1> ^U-hOMMffofcO^, 37°CT: 4 
A >3r a. ^- y 3 y Lfc 0 £ £ 1. 200rpnfC 5 frm, ?ls-h (DMfoWZ&'n 

ifc^U — ^ S;*:SfcffiMti. ifi9«t:o. 1 «£tt<5 K h h >X100£ 
JP^'g.cirir^^^b/co £/c. #IfiMWI^©^CJ:t)H-Ib 

/Co 

HzRtfCD 5 1 C r ©Kiti*- 5 1 C r (Dgmsahm 

5 1 c r <Dm-xi&&&- 5, cr©@ mm&& 

i9C^l/:J:9i:, pTN24-15T'5&Ke&£ -fr/iCOS-7 ijfflJ® (C0S/pTN24 
-15)fcU W4fflB&£*JS£ ^itfe^^^ #^pCEV4 ^ ^-TJBKSE 

&£-£tccos-7 m^(cos/pcev4) w4mv&<Dfemit&ib -^nnc^o /c 0 

pTN24-15T3BKf£»i*-&/cC0S-7 MH&(C0S/pTN24-15) dlOS$Bfl&<D*BIII&l!g$j£- 
t*£\ W4«BB&CSt-r<5 E/T (X7x^^-JBB&/ ffift&Ig) Jfc-eJfctSrr* t> BU 
^ti^Cit^ft < tUOteiSS^iS^SrWLTWco £/c N dlOSittBliafcckCjfpT 
N24-15TBW3£&£-fr/cC0S-7 » ( C0S/pTN24-15 ) l±. £*>CWR19L M&iZ 

ttLxtemmzmftm&^zKfr^tz cms. 9) Q 
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I210(C. C0S/PTN24-15 C0S/pCEV4©*g*±*f (DMBFCWittil L/c 

(W4.WR19D izmr^mmmm^^Ltzo 

pTN24-15TB®fem^it/cC0S-7 J&H£(C0S/pTN24-15)©fgftiL^©*ffl)}£IM7§- 
&&frtz kZZ^ W4»t"*f UTO#*B»«i^a<Sa6 Ztltitf. WR1 MBS 

{c*ftr(i«i^#^(iiii6^n^*^/w (0io) o :mt COS-7 »±T 

(3) mFas-FcfeckO' hTNFRjS -FcC<fc£M&l«?£14©lfi# 

mFas-Fc. hTNFR/S -Fc£T y -fe-f ^(ijfjnx.T. x ^ ^-aBflStr 

HlKw^rT J: -5 C Fas U K£3fe&-T * C0S-7«(C0S/pTN24-15)©» 
P«?£t£{i> dl0S^9BSi:l^il^> 10#g/ml©mFas-FcTPl#£n. 10#g/ml<£>hT 

nf /S -Fc-eiiPis^ nnc^ o /Co 

(H»J9) ^fefrDNA 077r/>f->3>i:o^TOt^ 
24^x^U- hftCD8 X10 4 OOCOS-7 M&&^ 10#g OpTN24-15"C^BtlE 
tftU/co F7>X7x? b©72B3f B m 2 X10 5 fla©WR19L lfflfl&&£^(iW4« 
7 J. (Ogasawara J.) Nature. 364 ^ 806-809 H. 1993^) & 
O *JUZHax~ 10%FCS £^trRPMI16404 , 37 Q CT. 1 ~ 3 HtPe^ >^a.^<--> a 
>U/c 0 WR19L£/cteW4&afl&©? ^ x^^iiiCft^L^t/^ft^TO^- 
m#>> l/f-K P. W. (Laird P. W.) iTC&fefrDNA ^P^U (Laird P. 

W. Nucleic Acids Res.. 19^. 4293M. 199130 , 0. 5//g/ml0^bif- 
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_bizBO WRl9L*fct*W4ttlll&©$fefe{* DNAO«^l&©S**iai2tw^b^o 
iai2^^HJ^^^J:9(^. pTN24-l5TJB«*E&3-ttrt: C0S-7i&fl&(C0S/pTN 
24-15) £: 3 * )\,* + - L3tW4*Bfla-eti. *fefrDNA T # h - i/X<Dffi8TC$> 
ZT.T-vZr? (step-ladder fashion ) T"7-7?V> HtbTWc 0 

3 >t2 BWT\ (5 £:/,£:© DNA/r*IBrH"<fc UT L * o /c e 

£ -frfc C0S-7M ta*^t- LfcW4lfflllSTl±®a& ^tuc^ o /Co & £ fr N Z 
©J: -5 ft DNA©BrH-ffcli*-y v hiMCffl WcW4»4o<mW?19L iffflB&©-5*> 

w4iafl&T©#iss?& *u wRi9L»-ei±5si?^ ntzfr tz„ 

CmmmiO) T7j — Fas 'J # > KOffiffi 

( 1 ) M^ffiScfiK©^?- Wfc 

J£JTT\ h U-t-ieii: Ltilfflt§/ca6, ^-f-f- (Meier)^©^" 
& (Anal. Biochem. . 204 ^ 220 K> 199230 (C^-oTlffll)^®© t"^*^ Wfc 
^oAio -T^^>*>. dlOS-12 i*fflB&3-50,c/g/mlcD NHS-LC- h^f-^^trlOmM 
*^IH-M*A«W£S&ig3!K-e* 1 xlO 7 MBS/ml J:-5K«$iBU ^ 

£«IU £ES£#itg^ 150mM ©NaCl£#fr50mM Tris-HCl(pH8. 0 . JEJTTBS 

(2) mFas-FcT7 ^ — - ti^ l*(DmW: 

mmm l "CfEKLifc+y ^HeSmFas-Fc©1S^ n n n4mg^4ml©PBS(pH7. 4) 
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l^ilfct, 2 ml ©:/o^>r yA-t7 7 D-^4BtiS^U 4 XTC 1 B£lffl*£ 
&&1ktc 0 Mffi<Dm&W&V£i;-?2>t^ 1tfH&£-TBS TSIsk 200mM©*^ 

MP) £-£-fr200mM. *^@tfgf£(pH9.0) "C£iB45#IBK >^ol^- h-T& d t(r J; 
*K ^flftCmFas-Fc^W^^-lir^o 
(3) Fas>J#>K©1f§S 

^»J2©^fF^-12IlI^OiIbT#^n/c(llOS0-9-r^-f'> > dlOS-12£-. 50 
nMO 2 — y )\zt}~f Yz-j? J — i:20niM / \ /s> sX(pH7. 4) £«Jb/clO%FCS #WD~ 
MEM 3r*Siti2£ffl^T. 37°CCT. 10#©n-5-# h;UT*fc£L;fco *fflflSS?K# 
2xio 5 jteflS/ml (ri(fL/cB#^"C10ng/ml © PMA£500ng /ml ©>T :*V v-T 

*&*&©ftlfl&j$jtti££250 xg T20#Fb1jS>1>^ U >;/ h^HJiRU PBS T 
30. TBS TlHMbfco ^U?>©tfcare. -80"CT*«M?U B(T©«I1 

— ;U K Fd^D7^ K (p-aminophenyl methanesulfonyl fl 

uoride hydrochloride, APMSF ) > 1 /zg/ml^T 0 ^^^ X 1 /zg/mlo^T 0 ^ 
>*?J:O f 0.02% NaN 3 2-#fr0.3 M^atlSffi»f»T^ ^ h 5 - h 5 y ?XT25 
(Ultra-Turrax T25. 1* > ? ?>^r;K X^7i> (Janke 

& Kunkel. Staufen)£t) &M\*\ -?h-#'J is a >T\ fc±T"2frm, 
Ltz 0 
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1.000 xg X20frm, 4°C(rTii^U &&£&fflb£ftXl*te\,*m&&!&& 
L/c 0 &(;:_h»£100. 000 xg T90#IB. 4°CCTiI>l>U K^®*»/io 
fll#®£40ml © 5 >C X' <y 7 t - ( 1 %NP - 40. 1 mM APMSF. 1 u g/ml 
^ f- > *> J: 1 /z g/ml n 4 ^~7=f- > TBS ) iz.mm U 4 "CT Bfcig to L> 
nSmtlstZo W^bb7tJJl#@£l00.000 xg -C60dlffl % 4*Ci:tS6U -ti* 
£ - 80"C-e«ff b /Co * ? £ e f- y { t b tM& ^icim 

-80°CXi%&Ltc o 

Pas'J#> K©hb— 9— tLXnlffltLtzEkftW 100ml (c N Wfcbfc 
TO^t>©oI?gfl:Bi^®10nil^»L/co <€-CDfi-&fcl£ 1 %NP-40£^fcTBS T 
WYLb/cmFas-Fc^A (1. 4ml)(CT7°^-r b;fc 0 
*7A^1 %NP-40£#fcTBS 50ml fe^O' 0. 1W-40£^£;TBS 50mlT8fci#- 
1 M NaCl £t>*0. 1 %NP-40£-£-fr50mM Tris-HCKpH8. 0)"C Fas U K 

lml^o^^^i/a ^77^3 >©10# 1 *SDS-sKUT^ 'J ;UT 

S KW&ifcBKSDS-PAGB^wfftbfcSL PVDFKirfe^L/co h"*?- WfcbfcHfiK 
fi, HRPO^^ h U^hTh"^>tSl^^-l±T^feU &JB8fcHJMEi 0 k ECLi/ 

40kDOt -t^f-yik Fas'J#> K£#£r®#£:/-;U U 10>u 1 ©ConA-T 
#a-Xt"-X (EY ^5HJ-X*±) t 4 °CT- Hjfe^ >4^^^<- hb/co 
0.1 %NP-40^#t?TBS-e4HIi5fe^ > 0.1 9tfNP-40*> < kO*2M 
W •> K^tfPBS 200 /z 1 X Fas U # > K^ffi U ft® Fas U # > K£ 
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(4) SDS-PAGB 

( 3 ) -C&fcffifS Fas U fty K^ffl^TO. 1 %SDS £#tf 10-20% 5? > 

h^ijy^ij jit i ymmfaWj&ifi \ ->^<-x^-r — > ^+ ? h (fn^fe^ 

/Co Fas'J K^^©^*^iai3{C^:f 0 04^ b - > 1 li. 
( 5 ) «Pf 

^M^J8©^i£C^oT. fSSS! Fas'J*'>K©«Pf#^t4»J^L7-c 0 tzti 
OpTN24-15TBM^^-tt^ C0S-7«CDft^ t) ( 3 ) -Cf#£nfcf&S! Fas 

(HfflMll) 7y h Fas U ft y FDNA (D-^ffflt^^J--^ 
( 1 ) t h&feffl)NA -OX ? 'J y 7 

t b (BS#) ^fefeftDNA 77-^7^7 'J — (EMBL3 SP6 /T7 . ^o- 
>t-^ ?(Clontech)*±) (®£VCS257) ClS&£-tf\ tt^tm-^U 
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— H»J 4 X ^ KpTN24-15£-fSM t LT. -tr>X^^-<^-4 

(AGAACTCCGTGAGTTCACCA) *>J:0'T>5 L -tr>X7 c ^-rv-4 (CAATATTCCTGGCATCCAT 
G)lE^iJ (I2^©I2^J#-^43:fcJ:£M4) ^-ffl^TPCR £-*Tt\ Fas'J#> 
KcDNAcDiftBJia^ffi«*-=3- Kt*6cDNA (E^J^©E^IS-^25©iga&S-^400 fr£ 
967 #) £i#iiiM£-£fc 0 7>^5'f'e-7^'J h C^-U 

(iS?«m©iS^J^45) ^fEKOfco @S^©g^J^25©5' ^Mlk "f 
@S^©IE?iJ#^25©^#-5f43^£233 £PCR CJ: '9^*5$^ #£ft/ciii|il 

isaV (Shaw) ^©^i* (Nucleic Acids Res., 555-573 1983*£) 

y^-tf-i/s >$tfco -r^tD*>. T7^;U^-£. 65"CT— 0.1 %SDS 

tr 3 xSSC Tgfc^U #^"C> 5096*'4//*T* H\ 5xf>^bgf, 0.1 % 

SDS . 250 /ig/mlO^#-9-yffi^DNA £^fr5 xSSCP4«T\ 42°C. 5B£IH:7*l"^ 

«u o.i %sds . ioo ug/miomn^^m^dm „ io%(w/v) ^^r^Yvymm. 

^tr5 xsSCP«c±a5©yn-y^i. l xio 6 cpm/ml <tni6«£ ? i^jtin U ItJiS 
7^;U^-^-28°CT18B$^VNrl'yj y-r-tf'-^a >^-i±/c 0 0.1 %SDS %^ts2 
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xSSCP£rffil\ IST2E7^ ;1,^-£&&U #^T\ 0.1 %SDS £-£ir0. 3 
xSSCP£ffll\ 37°CT30Sfe^L^o t-h7 

(2) ^^T-^y^n->CDPf)T- 1 

irCD'Wr/U P^-V-i/a >TS^tlWf-f7*i'D->0^ 

2o©?d->. AhFL44ockO*AhFL7^^. I*rf )\* v 9 J. (Sarabro 

ok J. Molecular Cloning: a Laboratory Manual. 2nd ed. . Cold Spring H 
arbor Laboratory. -^-3-? (New York). 1989*£#S!D T'7t-^DNA £M 
^t/co ^□->AhPL4*>J;C>'AhFL74 , t-«> ^:ft^*ll8kbp . 17kbp ©t h5fe 

12^mo@2^J#-^25©JMSlS^J4 , 0524 #ifr£967 #g CtB^-T 3DNA ©rH" 
(BE3?IIScoge^IS-*§-47) T/^XS KpTN24-15fr£S*KU 

fSSfiflJ 6 ©7d j£T 3 2 P TfRSft tlfco ? n - > A hFL4 1 A hFL7£r 

( 

y&fr^tzo -£©iS£3l> ? n — > AhFL4i: AhFL74'©2. 8kbpCDHindII 

?o-> AhFL47^£DNA *WH!U Hindi 1 1 "Cm<tLt£ 0 #£n/c2.8kb ©7 
7^>h^ Hindi 1 1 T'OTf LfcpBluescript KS(+) K 
pBL-hFL4H ttir£ Ltz 0 P BL-hFL4H 4»©DNA I2?iJ£DNA i/-^r>-9— (370AM. 

(Ki. t h Fas 'J 2f > K©«^«©CM#iO130 T ~ Kt*5DN 
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£60 V>aJ^lil3SB©G^t>*fe*oTfet), 405 *Bfr£407 SB ©BE 

H«J 5 Tj$?#f L^pTN24-15©tMSSE^J t Jfctfi! U H15C(i t h Fas U # > K 
tuns: 5 5 v b Fas'J K©T ^ 7 tfE&©#icT»l£ottT^b 
fc 0 wdTE^^WBL^SPfitis EfllS^25©iSS#-^514 #g^>>910 #1 
©&2£E^tiS^**.nS^-£Wl/r*>tK ^SE^J-C86. 7%., 7;7 H£~C81. 5 

#4b\ ^tA>©^cf(;t^77; KpBL-hFUH "e*IMDH10B 

f#^n/w}^Wfe»tts S*dJ§MDH10B(pBL-hFL4H)£, Itt&ffijP££iSrX^ 
X||MfW^Hff(^l€b/c (FERM P-14014) a ffiK6^1 0^2 7Bft 

T\ Ifl£^b»Ki:^f Ifc (FERM BP-4849) 0 A hFL4ftl*©BamH 

I 77^ > h^pBluescript KSC+) ©BamHI K:ffl^Tl#/c77Xi K 
pBL-hFL4Bl{C{i, t hFas U K«fcT-©^7 7 > 3 tJb&BbfclSO T ~ J Wt 

K-r& y > 4 ^snt^sc tTWKKsnfco 

(3) :7?o->©»#f- 2 

1 oCD?a-> AhFL5fr£. UltC. 7 r — i^DNA ^M^bfco CCD^o->pf« 
(Kil8kbp ©th^fe^DNA A*££strTV3 - t#S&S£ftfco ? n — > A hFL5 
fr^DNA £s«BU BamHI T-flSffcLfco ?#&n*:4.4kbp ©77^7>h^ Ba 
mHI TWrLfcpBluescript KS(+) rf^-Xl KpBL-hFL5Bl ttSr« L 
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/Co pBL-hFL5Bl * CDDNA E?IJ £DNA > - *r > -9— £i£ffl LTiPflf S 
gET^X ^ K(l{i> b h FasU *r> KO«r^m^^l31 T ^ K 

plN24-15CDffi£E?«IfcJfct&U ^ot-^-f^ -r > h a > N i?y>£ 
&£b7c 0 :/5>U KpBL-hFL5Bl(lli> _b5BLrt:131 T = y B?£ 3 - K"T 

(2) fccfctf (3) "Tff^ft ££«>T> 016— 18fc£OWm©E?iJ 

#-^27(C^L/c 0 H4> Tg* LfcSMfcJdU E^*fllS®*S2£E?ll"t?;&§o 

b h FasU Ktr#iT3&&{*iffc^lis 4o<zxx* y > J: t)tt£o "T^Tcd 

X-75Jis>7 K-^— h tTn^-t^ Hi. GT AG;U-;U 0< 

h(Padgette)^. Annu. Rev. Biochem. , 55 1119-1150 H> 1986^) 

(H»J12) b h Fas U if > K£ n - K"T ScDNA© ? a > «k tfSBJE 

( 1 ) hh Fas U KcDNAOPCR ? o-^>r 

b h^tlifiLcfcOTM^IXU 10%FCS , SO/zMO/S-^Uft^hai^y- 
;k 20ng/ml cDIL-2£^frRPMI1640f£ife (BzkgH (**) ) 2xl0 6 ffllft/m 
1 fcttSJ^KSBJSU 37°CT— «fc^FftL/c 0 &^T\ ConA£ 5 jtzg/ml i:#£<k 
9(UDX.> 37°CT£ t>(r 4 Bffli&*L/Co £EM£r b X h y ? 1083 Ci/? 
v*±) £fflWc&)g£)Eii'i>TI&£. mRNAIWS!*? h (77^7^7^:) £ 
ffl^Tpoly(A)RNA^H^b/c 0 #r7-tf- + E. S. ^©^j£ (Kawasaki E. S. . 
Amplification of RNA in PCR Protocols. A Guide to Methods and Amplificat 
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ions.. M. A. -f— X(M. A. Inn is) t$ffi, Tfi-r* y (Academic Press). tr 

>f I ^^=i*(San Diego). 21-27K. 1990^) tc^\ £TF© «k o \Z— *:££cDNA© 
J: tfPCR £*?o/c 0 
-tr>X^5^v-5 (GCTCTAGACTACAGGACTGAGAAGAAGT) >?-tr 
>X^7^v-5 (GCTCTAGAACATTCTCGGTGCCTGTAAC) ZftMLtz (WM&<Dtg>M 
#-^-484ockCK49) o C©-tr>x:/5>fv-ti s ATG Wife 3 K>CD_h^i5' 5fcig 
CDXballM h (GCTCTAGA) *^Tt^ 0 — T>*~te v-(iTAA 
KyOT^M^irXbaI-9--r h (GCTCTAGA) ^vl/r^3 0 
5£i$©P0ly(A)RNA 1 #g (C N 50ng©^ y^A^lfv-, 200 ^.— ^ hOMM 
LV RNase H" iJ^-Xh7^^J^-t? (^V=i BRLtt) «-j^JD U 
&l££-thto C©£l£fl£ 2.0# 1 ^CD-t? >X7*7 v-, T>^-fc?>^.y 
5 ^fv-^n-eni 00 pmoli: 4xdNTP£:Taq DNA sKU ./ ^ — tf £"&£fPCR 
^7-100 x/ 1 TiSHR L/.i 0 DNA -tr-v;l/ if-f^5- (DNA thermal cycler. 
/n'- + >-x^v- (Perkin-Elmer) ft) *ffifflUT, PCR *ff-jfc 0 PC 
R W ; 94°C. 1 ft ; 55°C. 2 # : 72°C. 3 1 if -f ? ^ t"f ZmfcZVOV* 9 

#<^n/cPCR pimmmbzi-vmitLtz^ \%r^a-^^ (o- 

T->^U-f-i-- (Low Gel Temperature). 'H*=y v K(BioRad)£fc) 
T^L/co ift970bp ©DNA 7 77/>h&Yfr£0mW&. pBluescript II© 
XballM bizm.&&&. KpBX-hFLli:^ U/c 0 pBX-hFLl^DNA WM 

£DNA *>-^r>"9— ^fflbTifiSL/io K(::^-£tl3970bp ©DN 

A 7 5 7* y y h ©J&M2 JiJ (i. HM] 1 1 T1# t> n/c t h Sfe&frit^OBE^J t — 
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w,&mm\ *> <k 9— 20 ir^-To 

t h Fas «; K(i> 5 ^ h Fas U FtmiZ < . N^{r ->^^;He^iJ^ 

klj<t>fr^tzo MWmmmtUet ^£J&££80T S JWLfrs> 
tttk 7u >; >^80aS^('32^-*na o C5|sSiftl«ia^ffi«lil79 r^yg?^^ 

# 0. 3 iFJfON -/'J3i/l/-i/3>t^h (Asn-X-Ser/TtuWME-f *o 
yN^N>cD^& (Kffi) K^lTC. KpBX-hFLlT^IMDHlOB 

fgtftU #^>n/c^K^i*> ^flisDHlOB CpBX-hFLO^Iii&ffil^flrl^I 
HtS^WIEHfrf'^Itb (^l£#-^ PERM P-14225 ) . ¥^6^1 0^2 

7 B(rclg^FS£*>^@BgBSFKtr^Wbfe (SFStS^ FERM BP-4850 ) 0 
( 2 ) COS »^©#A 

(1) -Cl#£n/c970bp OXbal DNA? ^ ?V > h ^ifrMaJ&fgSi^ ? *-pEF- 
BOS ( ^ X^v:fe<£t>*^77*^(Mizushima & Nagata). Nucleic Acids Res., 
18^. 5322M. 1990^) OXbalSUttCjf A U KpEX-hFLl fcffr£ b/c D 
10%FCS ^irD-MEM *ilbt^ COS-7 «^10cra->i-- 0 2 xio 6 

* «k ? (w*tx.&*. 5/zg ©^7X; KpEX-hFLl£DEAE- h -5 C7? 

R. (Fukunaga R.)^. Cell. 61#. 341-350M* 1990^) TlAU ff^KS 
Whit COS/pEX-hFLl &&tz 0 

(2) -CMKmm$'&tzC0S «^Ji7x^^-»i:U 10 6 ©WR19L £fc 
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mm&mmi>tz 0 msmmt, -7^xwri9l asHS^t h Fasm.f%&m%L-?zj:-o 

lzmm&&LtcM&-V$>Z> (ItohN. J. Immunol.. 151g. 621-627M. 19 
93^) 0 -ft£t>%, 10 s OWR19L ttcitKSmm^ 20xzCiO [ 51 Cr] ^dA| 
i-h*)OM A(Amersham)?±) £#tfRPMI 1640*1^-^ 37°CX'2mffl 

^£D 5, Cr"C^mb/c« (1 xio 4 ) COS/pEX-hFLl ir*§* ttSJll-TM^ 
U 37 0 CTC4B3W£^ "CrOMm&mmiMmWmVk&MfeLtzo 

M2uz.7p.~ir & o d cos/pEx-hFLi iiwc8A«(r*f h^mmt^m-mmn mm 

tt^Lfc 0 WR19L IzttLXltTtfh-is^itmmLtefr^tzo £ t>(l. COS/p 

Ex-hFLi cDMflapt#si4^-p^/cMm^[a22(r^-ro - ©«pt mm 
mi-eitmLtctb FastzmcDimmtm-w&^tj*/ ?m&M (hFas-Fc) 

t^li^X FasfSl^CD^Bfla^m^'^ir^^^SeK (mFas-Fc) £-«rr&:: 
biz£t)mm£tltzt)\ pJ^MOhhTNF U-t?^^-(hTNFRyS-Fc) £«lLT 
fcii^M^o/c (022) o 

\>1±<D&W,&K). (1) -em^U/c970bp ©cDNACJ: 0^ — K^tll>Ifi 
JCIi. Fas^t^LTT^h-i/X^^t- &St££irr3 Fas'J#>K"e 

(m^ji3) vox Fas'j#> r3k-&&mitt®mm 

129 /Sv v^X^fe^DNA £AFIX II^^^-CiAltMUvO^M 
tfcDNA ^^'J- Uh?^^-> (Stratagene) tf\ ^*"KLa Jolla). CA 

) ) ^-m^mizBm^^ ^km^tm^u i^i/-M:tm 1.3 xio e 
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H^JllTlf ^ KpTN24-15££§Mi: UT. -fcr y^=y^ v- 4 (AGAAC 

TCCGTGAGTTCACCA) *> J; T > f - -tr > * 7 -T v - 4 (CAATATTCCTGGCATCCATG) SE^IJ 

^ffli>TPCR a«ia^ K^>r K-r s cdna (SE^mois^j#-^25© 

iftKB2^©JSS#-^400 7^ £967 S) £itHiS£i±fc 0 =y y ? 1*7 ? 4 - ? U 
> r+ y h C<- 'J v W Ait) LTH»J 6 <Dl5^vn^m 

1"^^) ^E3RJS©E^JS^25©J&26S-^43fr5233 £PCR d J: OifiHg 

y^—zf i 0*2^ -en -en, — h a-t;i/a-x^ ju^-t^^y' 1 ) ¥4 
g^wpffofc. -r^t>*>33°c-ri8B#FBi^>r7''j ^>r-tr-s/9 

^^-^iSCTO. 1 %SDS *#tf2 xSSCP-C21U^L/c^ 37"CO0. 1 
%SDS ^tsO.S xSSCP-C^bfzo tf— h7^77^ -*fT 
2o(0^f^^o->^|/; (AMFL5, AMFL18 ) o <-tf^-r 7'? a- >© 

pBluescript II KSO) (* h7*^->(Stra'tagene)tfc) (r 

fifc. DNA ^fflLTJMSIE^J^^L/co 

>PtJfL7ttC5. AMFL5, AMFL18 12, ^n^'ft Fas U # > K&feftilfc^ 1 © 
5\ 3'ffl«*fU^fco Fas U KcDNA 
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*-?-m®<Di&m8M&1kj£L*:bZ^ Ikfe&tltzi&WBffllt* 3vh Fas 

&X,rtf DNAt^^x FasU#> b'H&frfrktrz tfrt>fr^>tz 0 

S23~24fC. FasU^fV KitfeT-O^a*- Ji?y> N 3'T7^> 

^>r^©^@2^ij^b/c 0 TATA boxfr£107bp T«c©ATG§M&3 K>^t> 
837bp 'J -tm >77ls-Atf$>*)^ 279 T^y^ (T^y^gfrfr© 

#T-S31. 440) KUTl^o Fas U Kti. 5 ^ h Fas >; K 

7i;i^fUl^ 0 dftcj:^ vt/x Fas 'J K(iIIM§i^ 
& C £: *<HH bfrtt -a /Co »F f 3Milcli78T ^ y ^ (3 :/n 'J >^78^4> 
25#£*l£o C*SSftlI&^|.fS««179 *K 5^0N-/'j3-> 

b-->3 >1M h (Asn-X-Ser /Thr) fi<W&.-?2> 0 
gtz, Fas 'J # > KcDNAIi. 5^ Fas «J KcDNA iri^S12M"C90. 6 

r $ y^@2^iJ-e9i.4%©tBl^l*^*>> 3' y v^-^^ >?"£S$re84.5%© 

(HJfiffll 4) v X Fas 'J # > K£ n - -5 cDNAOPCR t z£ & 0 a - - > r 

( 1 ) y 7 * ^ KpBL-MFLW4 e>9812 

(C3H +/ +) v^x©jj$)H3SJH&£ N 10%FCS . - y 

bi^;--»k 1.5 /zg/mlCDConA. 20ng/ml CDIL-2^^t;RPMI1640^ (BtKS 
3£ (tft) ) C N 2xio s MflS/ml tncS^^CJEffiU 37XJ-C2 BlffliSFftL/io 
lOng/ml CDPMA > 500ng /ml ©>f*y v-f i/yv 4 Bf Hftltfcft, £M££h 
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7 ->Ttfc) >Tpoly(A)RNA#iB« Ltz Q 

^yt>-^(Kawasaki)^CD^"& (Kawasaki E. S. . Amplification of RNA In PC 
R Protocols. A Guide to Methods and Amplifications., M. A. -f — X(M. A. I 
nnis) S> Tfj-rl y (Academic Press), tr >tm inXSan Diego) % 21 
-27 19905O frflfcl^ J£lT©«fc-5C— ^glcDNAO^J&fc JctfPCR £*To 

/Co 

t>xy7>fv-6 (GCTCTAGAGAGAAGGAAACCCTTTCCTG) *> J; tfT > f~fe 
>X^7^v-6 (GCTCTAGAATATTCCTGGTGCCCATGAT) £fEKLrt: (M^m^n 
#^-50*J^O*51) o ClCD-teVX:/^^- 6 ti % ATG Mi&a K >CD_L»!< k& 3fc 
Sf§©XbaI©-tr-f h (GCTCTAGA) *^T^5o — 3u T >^-t? >X^5^^-(i 
TAA K>©Ti5fc«#fcXbaI1M h (GCTCTAGA) £-^A,T^£o 

5fc#!©poly(A)RNA 1 xzg 50ng©5 >y^+tv-, 200 .a— ^ h©MM 
LV RNase H" »J^-^b7>X?'J^-b' (^!7*r3BRL(Gibco BRDtfc) £SSfin 
L^^SlS^-frTto COSECSS 1. Ox/ 1 7ti£©-tr>X^^>rv- N 
-try^^^-f^-^-en-etllOOpmol % 4xdNTP£Taq DNA sK'J ^ 
PCR ^7t- lOOu 1 TSHRUfco DNA If— ^Jl (DNA thermal 

cycler. + (Perkin-Elmer) fct) £{£fflLT> PCR jg^l^MK 

ow Gel Temperature), ^Hr3^j Kit) T#gtLfc 0 
#j940bp ©DNA 77^ > b&?Jl£iO®m^ pBluescript II KS(+)©XbaI 
Mlia*ii^ KpBL-MFLW4 <t^£ L/c c pBL-MFLW4 *©DNA 
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£DNA >-y>-tf-^fflUT56l?!L/c 0 pBL-MFLW4 li. B23«<Z>i2 

mi^oun t— wet % - ttmrnztitzo 

ys^N>£D^j£ (gEtli) Citt, KpBL-MFLW4 T^ffiDHlOB ^ 

Kfe&U #^n^ff^K^i*s ^AIMDHIOB (PBL-MFLW4) £Xili£fl5l^fct5rX 
^Iit&#jffi^rfC^f£Lfc (^ftl^ FERM P-14226 ) 0 ¥^6^1 
0^2 7 BftTHm€^^SHmt(C^L^ (FERM BP-4851) 0 

(2) COS i»^CD#A 

( 1 ) T1#«a>n/c940bp CDXbal^^r^ > ^-pEF-BOS 
U X^v&t^tfMMizushima & Nagata). 1990^) CDXbalSBtfct::!* A U :/ 
KpEF-MFLW4Ft^b/i 0 C0S-7 «£10%FCS frD-MEM igifcC. 10 
cm^ + -U^0 2 X10 6 Mir^T'Sct-pJC^iX^ 5 #g CD^5^i KpEF-MF 
LW4F£DEAE- h ^ >}£ ( 7 ? (Fukunaga). 19905O T#A Lfco 

( 3 ) mnm&teommmftm 

(2) -vfimnm&ttcos mm ( cos/pef-mflw4f ) ^x7x^-ffliat 
u 10 6 owri9l ^/^{iW4»€-^-^^ hmmtLx, mmms k\£\mi-, m. 

&^M&<DM&WWfe&%:m%Ltz 0 W4TOliv^xWR19L Fasfit 
^^^m-r-S^^tc^K^^t/c^Ba-e^S (t**t77 J.COgasawara 
J.) m, Nature. 364 ^, 806-809 M, 1993^) 0 -T^^*>. 10 6 ©WR19L » 
£/c(iW4&Hl]&£. 20/zCi© [ 5, Cr] ?oAI£-*-h>l^ (T^7- > + MAmersha 
m)*±) ^trRPMI1640if^ffl^r37 o C-C2 Sff^lL, 5, CrT^b^ 0 
C© s, CrT-»L/^BJi& (1 xio 4 ) C0S/pEF-MFLW4F M&bM* ^f'J^- 
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025C^-r«k-5(r C0S/pEF-MFLW4F M&mmifc&mm^tftizmm&i^ 
&7FLtzi)\ WR19L ^(r^LTIiT^h-^x^m^b^^o^o 021 

&(w N C0S/pEF-MFLW4F Hffl&ffll 1 -CfmLtz^V X Fas 

CL^O^B^m^^t;^^^®^® (mFas-Fc) 20#g/ml£S&lnrr£ z: tdJ; 
OMFSftfca^ t hTNF U-ty^-Onf^H ( hTNFR/S-Fc) -CtiEW&tttt 

J£J_bCDiS£m<ktK (1) "C#Mb/c940bp OcDNAd J; 0 a- K$tl5Ifi 
FasfitJ^t^UTT^h-i/X^^-r'SSf^W-ra Fas 

iiite«»ji2Tft^u^T ~ jw&m^m-^^ 4mmco^<y°^ k^jku/co ie?'J 

S©iE^J#^-52(C^-r^^f- K® (LVMMEGKMMSY) liFmocfe^ffll^c 

IBi«BI«JISfU^i— r^UCcfcOffl^f- K275.7rag €-f#^o i^Kffi^:^ KlO 
mg£ 5 9tfT>*— TzMgjft^ffll^TSllIU t7 t^^XGIOJC «fc Ofl£iML 

ff^ftfcjgftfc^&lSHPLCft 5 A ? C 18 (CAPCELLPAK C18 

120A. 4.6mm x250mm . g£g («0 ) ^ffll^l/: 0 
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tin. K<2> (KSNSRSMPLEWEDTYG I VLL) „ K 

® (SKYPQDL VMME GKMMS) & itf^f- K® (LSLVNFE E 

sqtff) it ($o ^zM'<4*vj^yxmffl>fTK<&i&&&ffi\stc (m&m 

©I£?|JS^53~55) o 

n^tit^Zf^ K*KTO*feT?*-!h-^'J y<v h^^isT—> (KLH: t° 
TX(Pierce)^fc) & J: =f-* WfcBSA (b'TXft) tz&& Ufi-^fiL^t b 

/Co 

KLH :fcJ:t>';*7^;*-WfcB$A li3£S7jclC$gf!¥UOnig/inl dlBSLrtio 
^ K£&e7k*rt:l* 5 %T >^E— T7K(^PL 1 mg/ml ClSUKL/io KLH Tti^ 

stfSM $ K (l-Ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochlo 
ride. ^Cft3*BF3fci3r) U T- 1 mg^/cO^*«U tiBCt 4 ^KfK 

( 2 ) S-^fc <k O'gtifiL^OilS 
(1) TWfiOfc&^fiLlgnoo /zg tll©7DOFI^7^'^^ 
iiS^U BALB/c£fc teddy v^x (5 — 6 il^ *) ©Ht&ftCtS^Lrtio 1 i§ 

{ri5HHIHIH|-C2IliiJnit9:^€-m\ $ <i(^ 1 iIK3fc(::&^tfi^20xzg 

9 6 



WO 95/13293 



PCT/JP94/01899 



(3) tfukm^yj- k t(D&fc&<Dm%. 

TJlsrt F&miQu 1 EST- 1 BfFtUi^gU P^tf££J^l^ 0 

0.076 M©PBS(pH6.4 ) T5 //g/mKC^HR Ltz^f- F&ftSOti 1 £Jnx.s 37'C 

-e i &Fmmm Ltz 0 £*tK"c#*j£l * >3£&7KT :/ u - h £ 5 m& 

#U 0.2 %©-tf5f >£2&8?U/cPBS 100 // l^SU 30$M*SL:/n «, 

^dML^PBS "T500 <Strfgrf?b50// l«lL/c 0 37"CTM BtlHKEfcgU 0. 
005 % Tween 20 *r3-*f£g££* (OT. i5fe^ffitBS-T) -C2Hi5fe^U ^ 
tf^Ctvt7X-TAy ro^ij >X£t#: (^n(DAKO)tfc) £0.25%© 
-tf7f->£J§»UfcPBS T2.000 (gir^HR LTSSiHI L/c c 37°CT- 1 ^HSCC^-fr 
/c^. gfe^ffit? 5 0Sfc# b/co t^h7x-I/>i;7;^3 mg/ml „ Sgtf fczK 
^t£0.027 %£-^tfVy ^t/^-T >ifS®f£pH5.0 £50 u 1 £» LSiStlO^ffl 

2NS»B*50/* 1 £*» UKE££4?lL U 492nm ©t#bfcJg£#iJ5£ t^ 0 

(4) 9a-i-A,ijLtt;<Dfm 

(2) fMtfcv^X^U Ml£Mffib/c 0 CtlMb/:^ X 
f>l/X - ;i^ 3 «iU RPMI 1 640^Fitet iff iSI$ it. J&ft«$®fl££?#^ 0 ' 
OflfiBBatv^X ^ J.D-vailia (P3X63Ag8Ul) £10: 1 ©SJ^TfjS^ UTiS^ 
(1.400rpm-C8^IS) Lfco #£ttfcfcfcJ8:i::0. 5ml ©42. $%<D# D if- U > 7 U 
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£ £d 1 frffiML<M& : £Mtd LtzWi, 10ml©RPMI1640£v3>o < 0JD^./^ N 
(800rpnre 5 frW &ft^tz 0 
C CD HAT t%M (t 1 X10" 4 M. T;^r'J>4x 

10" 7 M. f-5S>>1.6 xlO" 5 Ms 10%FCS £-^ti1?PMI1640i&ffe) <Z2X10 5 TO 
/ml Ctt* iStwIRflSU 96^x^v^ ?o^u- 0.2ml 

X10~ 4 M. 5^^>1.6 xlO~ 5 M. 10%FCS ^-^trRPMI 1640igife) L/ 

M7*'J K-vTOO^W^a6^n/ctZ^)T\ EL ISA ffitc J; <9 X ? U 

^r&ft^tzo -tt£t>^ mmmis en t^ml/^:/^ K£^rfc£i^c96 

^xA^U- h&1fcm-16rC2M&ifr&^ 0.25%-tf^>£r#ifPBS -C10ig<::#$? 

8fc*N£-C 5 U m2tjCi££ LTO. 259* -tf 5 f- > £«jf BS T2. 000 ^ 

{w^br t c^^^^S/y--tj'^mt7+h^vt7Xlgs fitf* (y^(DAK0)?±) 

50 At l £»u 2 erases 

0.027 %i»fb7.K^£^-frO. 1 Mv >y >*lfj?l£pH5.0 £■ 100// 1 gs 

iDU MS-C10^Kfi^5E5*tTl\ 100 At 1 © 2 N^ITe£J££#it U 492 

EL ISA fe-CffittTfeo^^xyKO/^fyj K-v£ % 96^x;Uv^ ^a^u- 
Mi: 1 ^x^&fcO 2f@. 1 iH. &SlMi0.5 flS^-*. «k -5 10%FCS £#tfRPMI 
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^^-79 b<Dmi&M&&7 J -y-M&k -7ls-h(D&V 

ti<b<Di%m±m& (3) ©el isa mz.&*)x9 >j-->ru *y tv—r^m, 

(5) Ooix^ >:/o y T--r >^(::«k££i£1«fe©fiSS 

?g N lot. 19-3 ) (4) T1# iotltc^J ta-i-Jlfclfc (^T/f- F© 

*ffifflUT^b/ctiLS"C<US. F864-5-1) thbFas U #>.K£<DKE£:14«\ 
^5feMl2T COS«(^liim^^ct F FasU#> F. ISJfcflmTS&SSi**:"^ 
X FasU#> F&^O' FasU#> K©E«J*^«l^^^-* h7>X7x? 

£"f\ ftSB&ftl X10 4 flil^l50mM CDNaCK 1 %£DNP-40. 0.1 % 

"T-fr^riszi — b 'J (Sodium deoxycolate) „ 0.1 96SDS *> J: Ch'0. 2U/m 
1 CDT^of-— XAprotinin) £-g-fr50mM Tris-HCl CpH7. 5) 9 // 1 tl^U 
$^(Z^S©2%SDS > 30%r'J-trD-;K 10%© 2 - ^ ^ h 3-9 J -Jl& 
01 %m £#ir0. 25M Tris-HCl (pH6. 8) tS<& Lfc 0 
37°C-C- 1 I$Fb%S UrtiSK SDS- *° 'J7i"J JlT i FfJimfttbSb C 4 -20% 
^7 *Jx.y £fft^ &i&*$T&PVDFl£ UsKTtfc) C4°CCT 

200mA. 90^©^ftTS^L^ o ^ >7*U >^^o 7 (SEPflft 
(tt) ) T'> 37°CT-2BfrBl^a.y^>r^tTo/c 0 
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>"7*U>£-Sfc7f>flrC2lHk 37°CT-4^m#bT^L, PBS .T 5 felZifc 
MLtz7*v ~j jg(C^b/ctjLJfil/Sl9-3. £ fcliig^iiff F864-5-1 

<t37°CT1.5 Bf^SCC^-tir/io &!E*?-7?&> ^U:** 
^y-^f^^^^BvO^^r^y ro7''J >Xtit^ (Cat.No. P260. ^3*t) 
£PBS T5^(r^L/i^n^^^-XT1.000 L^^trg U 37°C 

T1.5 H#PBlS]££it/c 0 ^>^1/>^M"C3@, mS7K"C 2 IUft^ U ^ffi 
©tK*«I0TMB (Cat.No. TM9125. i/"J9 (SCYTK)?±) it/Co 

IE27SO'28(L ^Jfil»19-3t^y ^n--^;Ufn;^F864-5-l^fflU/c^i^^ 
y-T a > y -r -r > ro^^-erL-e'tl^ 1I27&0'287^ ^/j: <£ ? (I. t 

h F&sU#>K3B£LC0S mmtiiltim K*<Et>nS©(cStLT, ^ 

^ ^ Fas # > Kfc J: 3 > h o - ^Tte' < > Kt£Sga6 btitifr o fc 0 

(6) PlihSCEtcJ:*^^ Kt©£l£t£©«!- 1 

fjIB (4) ^#^n^*y ^D-^;t/fiL(* K®£tefflLTflOKL;fetn; 
IS-efeffi. F883-1-1) S^SlE^:^ K K<2» .t©SE&14«-FllhS 

7;l,fhFM70/il^U SfiTlNfBISt^ ^^^L/Co 0.07 
6 M©PBS(pH6.4)T5 u^M^mLtz^zf^ K(D^W50^ 1 £JD*.> 37°CT- 1 

0.2 9tf©-if7f->*>«fcO'0.1 MrU i/>^t;PBS 100 u 1 *^aU 30 
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xm±m.mmmtu ^tfT-^y^yha-jvtLxm±m.m^^^^^ 
muLtio z.ft<b<z&mm& j tti j t'ti25u\mm&, 0.2 %-tf^f->£*&«?L/i 

PBS ^ffl^T0.4 Aig/ml(C#^L/cF883-l-l€:25xz 1 tUZ-tzo 3TCX 1 Bf mfcifc 

^ji**is¥-^mmfa^^^^J ?v7' ] ) yxfiift- c^tt) #o. 

2 ^<D-tf5f->£i&PL/cPBS -£-2.000 {S(C^UT#^^;Kr50// 1 £r«lL 

i>£3mg/ml . i!$Kfc7.K^£0. 027 %^tr^ ^ >liSpH5. 0 £-JlIS 

#»t7x;KC50/z 1 ffibULX^i&XlOfrffiKfc&lktZo 2Nmm>0u 1 £$5}][JLT 
SlS^ihU 492nm MbfrgSriffll^L/io ^^H29(r^b/c 0 

o tvtcm^<D^ ^jKDm^t^ui^u frfcntisXTjkLtco 

( 7 ) m±^izx^zf^- v t<DKmvk<Dmw- 2 
Btrie (4) -rif^n/cigM m^J w—t-^tiiw K(D^ffl l,t^ 

— eF897-l-20g^f £i£#F897-l-2) <t> ^.H-^W^ZT^ K F(E>) t 

©£l£1££P£ih£j£(w 0 5SB L/c 

^JS'o (Immunofluorescence and Related Staining Techniques. W. Kn 
app. K.Holubar and G.Wick eds. 1978 ) <D-fimzm\ ^zff- K®^^^ 
tfca»L/co "f^*^ ^U**^— if (RZ3. IK (I*) ) 
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BmgffSU 1.5ml ©«e7K"C»»L^ 0 J*t^e7K"CflS»bfcO. 1 M^^la 

^a&iH-Hj^A&o.ani »bm^-ri5^rai#{iu m*xm&yk~c&misfc 

1.5 l/>r'J n-;U0.3 ml£«b^T20#FBlf£{tb*:o 

£0.001 M©BtSe»«ittCpH4.4) trttbT 4 °CT--&2flrbfco 

#£nfc^1±ffc^/*^:>y--trl59 u 1 C^U:*-*^— 1*500 //g tS^) 
(w 1 M@?S3f8ffiffi(pH9. 5) £■ 9 x/ 1 &Bn U Sg^T^STkTi&PbT 1 mg/ml (I 
Wfibit^f K®* 428^ 1 (s<)ljr*r~y¥— tf(r*fLT20^^fi) ^tOb 
25 - C(rT2l^raSEE$-ti-/wo ftd. 0.01MgtHiffi«ffi(pH9.5) T'JgJffbfc: 4 mg/m 
1 ©zkSSt'fb*^"*- h U ^ A£15// 1 « b 4 "CT 2 iOT#mU $ ^c&StK 
TO. 2 MC^bfcr'J ->>£25,u 1 iMb^ST 1 l$lffl»gb;fco ifctro. 076 
MOPBS(pH6. 4)K*f LT 4 °CT— fcaSflf U f#^>tl/i^U^+^y— if«R»^ 

-Y Ay^U-h (? >?(NUNC)ft, v*->v-:7 (MaxiSorp™) ) 
^^;Kr0.076 MOPBS(pH6.4)-e20x/g/ml(^^Lfc^-x"t7X-r Ay ^D7''J > 
fitf* (Z259. y^fct) £50 lJHJX.. 45 o CT30#MSb/c o :/ U - h 
SPffe. -f ^->^7jcT7 p U- h£5®8fc&U 0.2 %-tr^f->£#tfPBS 100 u 
1 U 4 "CT— £#ffi bT7*D 7 + > o tzo 7*vy*> PBS 

T100 ^(C^b/c^fif}JL^CF897-l-2)£50^ 1 fiPX.37°Cr 1 B#IHi&ff bfc&. 
0.005 % Tween 20 £#fr0. 9 9tfNaCl©*fe#i£T2®ifei£U £ ^C:^ * 
TKT'l lsl#fc#b/c 0 
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f££25// 1 mm. pbs T200 i$izftmLt^>i**'> ^--emm^??- v<3>& 

25//Unx.> 37°CT1 BtlfflSEES-tirfco £EE»Tft8fci£i£T' 5 08fc# U ffil^T 
-T^->^7jcT'2IsJgfe^L/Co ytJlhy * — ls>i?Y I >£-3mg/ml > i§^<b7jc 
m027 96&$tT?>y*Jl>'<'( >8l«ffi(pH5. 0) * ;U{C50/z 

T^fiT5#ISEJ£$"£fco 2NSl£$?50// 1 £8§JD LTKl££#lh U 492 nm© 

jg^ioo tL^«^o«-^x^cDi3a5fcffi*3rmu KE&ta- (%) tu 0 

K(H)C <fc 0 PJLih £ ft £ C i: tffflSS £ tltc a 

cmmmie) T#b~-is*mmvk<Dmm- 1 

H»J15"ri# ^>ft/c6t^F883-l-l cdt h - is^Wmmn.^ Fas U # > K£r 

ST', th FasU#>K£3- KT*cDNA£#fr:/7*S KpEX-hFLl (IWJ 
12#M) T. v^XZE^#M»a^«^FDC-Pl^Wfe^lU/Co W®1 
?v-y, FLhlM^. 50U/ml CDv^XtL-3 (-T * >*±) &J;£>'10% 

CDFCS £^WlT<5RPMI1640t£tfj (^=i BRLtt) 5 %C0 2 ??3ET> 37°C(r 

T 4 BlffliSSIU^o FLhl«£10%FCS «:^WrSRPMI1640*S*fe(r 5 x 

10 s lOBg/ml fctt<5«fc-5JBiSU ^©e-^£967WJg7*U- h<D#^^;Kr50 

H»Jl5"ri#^ft^CLf*F883-l-l^PBS ~ £tefflLT5-fMftK«wiHS!L 
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/Co zti&±m(D&ry 3_juziou l-r^asjou 5%co 2 ??£T> 37°c(cr3o^ 

10%FCS *^Wr*RPMI1640«FfibJL h h FasJ/LJ^fgSIrr £JBK*E8I 
&WC8 MdS N. (Itoh N. J. Immunol. . 151 621-627 

1993^) £6.3 xio 5 mWml f «C * «k "5 JKiS U ZtL&g-f a ;KC40// 1 
«jL/c 0 5 %C0 2 #ST> 37 0 CT16Bfr B 1>r >^^^<- h L/c?&. h 'J 

y;u-^#^i;Kcioo /z 1 -fo^jjn UT, #^x;i/&/cO©£3fflJMfc ; £#^ > 
h L/c G 

F883-l-lJjL{*©T*' h-^XTOJS^H30(I^b/c o 030^ £HJ! £ ? 

tc. FLhl(::J;3WC8 ©T^' h-^X{iF883-l-l^(Cj; OffififfiffftKJIpfclSft 
/c 0 /«£&. ?n-^;Uft#F883-l-l£^£-T£'W:7''J K-vF883-l-l^ 
¥^6^8^ 9 B^-exSMT^^rX^XHMjWIEHff(r^L (#IES# F 
ERM P-14464X * ^tr^filc 6 *P 1 0 £ 2 7 BffCM»S£^^@l85«IE(r^ < gp U/c 
(FERM BP-4852) 0 

^»Jl5T1#«a»n/cfiLW897-l-2CDT^ b - is Xfflffli&&^ JKTC^^H 
SS01I18 (3) ©^^KL/c^STSEgiffcCOS-l /pEX-hFLl ©i&SthJfrfcj J: t 
h Fas^^^m-r^BM^ft: WC8M£&ffi LT, Hifcffl8 *> J:tfl2©:£& 
(C^bTFglUL/co 

10 6 j@©WC8 «£20juCi© [ 5, Cr] J'nAStMJ^A (NEN tt) *> 
J: tfl 09* "5 ^jfiL^^#Wt-^RPMI1640ifHl2 c fe37 o C-C2 HfPeli^^ 

U s, CrT^L/c 0 

1 0 4 
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96^;UUJg:/U- h (3-->r(C0RNING) *±) (O^ x.MZ^ COS- 

i /pEx-hFLi <Dmm±m&%*:mfgi) i s%^tez>&-oi~$u u io%©fcs £-^r 

-f 3RPMI 1640^74 ^ 1 ^o^jfinb^o ^»J15T1#^n/c^{*F897-l-2 
0.1 %CDBSA £3"W-r&PBS " T300 jczg/mld^ck 9 CJH&U Ifcm&fr 
30/zg/mlttt3J:-5i::#^*.^lC20/z 1 fottbf: 0 37 e C-C30#P B ^ > 

h 5, cr-e^b/c mmm%: 1 xio 4 fli/ioo// 1 / v^frtts; 

^m^H32{C^L/c 0 H32J;0 B J^^«£J:-5tC. C0S-1 /pEX-hFLl ©fg^Jbfif 
4»ir#«E-r«5 Fastf KlCkS WC8*Hfl&©T# h-v/Xfi. F897-1-2Sl&c: £ 

#*>\ ^o— ^;l/fiti*:"PfeSF897-l-2ta:ft:*3l^-r*'^-r^'U K-vF897 

(#t»^ FERM P-14497X $ £c:¥J?£6^ 1 0 2 7 BftT^St^^SP^ 
stlwg* Ltc (FERM BP-4853) « 

(#IJ»J18) FasU#> K©HHB&^ffi«©3BS, 

(1) KpM1067©fEH 
ST', -b >f v- 7 (CACCTGCAGAAGGAGCTGGCAGAA) & <£ £>'T >f-t? 

^^fv — 7 (AATAAGCTTGGTACCCTATTAGAGCTTATATAA) ^■ffc^J&IKtr'r^JK t/c ( 
K^i^©@E^J#-^-56*> J; 57) 0 C © -tr > X y ^ ^ - (i t h Fas U # > 

= - Kf 6 iMSIS^iJtPst I -th-T h (CTGCAG) ^//"Cl^So T>^-b>X 
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77^v-|^ TAA**-ih^ K>^r^M^tHindIII 1f>r h (AAGCTT) „ Kpnl+f 
4 Y (GGTACC) ^Tt^c 

lOOpmol . Wfcmil (1) KpBX-hFLl£50ng. dATP. dCTP. 

dGTPx dTTP^-€rn-€ f tl20nmoK 2.5 ^— v hOpfu *° 'J > -5 — -tr J: Zffistt 
©pfu ^<y7r- (*i:7h7^^->tt) 10/z 1 ^trlOO At 1 (DjgjK^m 
Ltzo DNA 1J— (PCR ->X^A9600, ^*-+>i^v-tt) ^ 
ffl LT ; 94°CT30E!> ; 55°CTW> ; 72°CT- 1 1 ?Jlti~Z>?CR £30-9->f 
?;14t-o/c 0 f#£*l/cPCR ^8j£PstL Hindi 1 1 tzl/ifkl, pUC118©Pstk 
Hindi 1 1 Mrffl**^ If^n/ia^X^ K£pM1067£:tSr£ Ltz 0 
(2) ^7^i KpM1070©^ 

-tr>X^^>T-7-8 (TGCGAATTCACCATGCTGGGCATCTGG) *> J: T > 7^-tr > X 
-Tv - 8 (AACCTGCAGGTGGAAGAGCTGAGCAACAGACGTAAG)^ffc^^^il('T^-^U 
(E^OK^Jl^S&J;^) o C©-tr>x^^-Tv- 8 lit h FastjtJ!^'> 
Cn-Jt,*-?* K*3- K-rSE^JOS'^Sgfigi^tEcoRI U*-T h (GAATTC)£#^T 
— TV^-tyx^-fv- 8 lit h FasiJtm^r^-yU^y^ F£=i- 
K"T -SE^iJOS' 5M8ffi«t t h Fas U ffy KaBB&^m«ON*SgM*=3- K-T-5 

i#^nf:t>x^7-<v- 8> T>f--t?>^7*5-r^-8 ^*n-?n 

lOOpmol „ HJfcftll (3) t*ffi)8lfc^7^; KpBLF58-l£50ng. dATP, dCTP. 
dGTP> dTTP£*n**ft20nmoL 2.5 .a— ? hOpfu ^'J / 5— 1?*> J:0'^©pf 

u^7 7 7 - (toF7^-^->tt) io/z i ioo// i omm&ffl&i^ 
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(i) tmmi-pw zn^tzo 

i#^»n/cPCR ^^ecori , Psti-e-m^fku (i) x-nt^^^i kpmio 

67©EcoRI . Pstlit>r Ymzm.fr&Zh, pM1250£rf#/c o ^ft£:EcoRI . 

KpnlTZlS^Ybb. T tfa - )imm.$kWHzmLtz 0 ^600bp OffiKZm 
IRU *TXy?*(QlAEX™) *v h (*Ti?x.y (QIAGEN) it) £<£ffl bT, 
DNA *fflffiL/w 0 mmmu (2) "Cteffl U/cpEF-BOS {cDHFRit^^ffi&^fc?' 
vX^ KpM1103£3Mf U -tCD^a-r: >^-9--f hcDEcoRI . Kpnllf-T MfflC 
_h3!©iKi600bp ©DNA I0rfi-£i?fi^&^ S&nt^7^i K£pM1070£^g 

( 3 ) C0SiteB&^©#A 

pM1070*>J:O'»^J12 (1) Tff^L/cpEX-hFLl£#*COS-l ftS^iAU 
J^K4EiSH*C0S-l/pM1070*>«kO f C0S-l/pEX-hFLl€-^S!L/co f^tt^ 8.1 /zg 
OpM1070&£l^l;ipEX-hFLl£-40jCz 1 © lOmM Tris-HCKpH7. 4)/ 1 mMx^ U > "JT 

-en. 0. 2mg/ml DEAE--r*X h 5 >*>^tf50mM Tris-HCKpH7. 4)^ft^D- 
MEM (07jc^a (HO ) 11.3ml£«lU DNA-DEAE-r^X h -5 

DNA-DEAET r +Xh7>m^^^TU 5 &>C0 2 METT\ 37°CJrT*«U 
Kfc&ttCOS-l/pMl 07043 J:tfC0S-l/pEX-hFLl£l#/c o 4 B^ffllS. DNA-DEAEr^X 
h7>"M^^*U 10%FC (7-A->f^i>f^ 7^ v?tt) ^WTS 
D-MEM C£I£U ££K48^-96B#lffl«FtiUfco COS-l/pMWOfcitfCOS-l/pBX-hF 
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LlOW-LfcteEMRU Jt^T© (4) *>«fctf (5) "CffifflL/io 
( 4 ) ttdimgt®«S 

WC8«&£^liW4TO£> 20 //Ci© [ 5, Cr] ?nABtf-HJ^A (NEN it) £■ 
#trRPMI 1 640i£i&£ffl I >T37°CT- 2 R$ffl*&% U 5 1 CrTSSSfc L/c Q 

5 1 crT^n l^idhs* 1 x 10 4 mstsKmm*^ c 3 ) -vmt^Mmim±m 

frt£ X r> lw> COS-l/pMl 070*> £>'C0S-l/pEX-hFLl ©i«Jb^(i. WC8iM£> -5 C ^ 
-)l (MM) tevrto 

^mm-r^m^^-r^ Fas »j wtsnT^* n t^jes^n/io 

( 5 ) BKteft#COS-l/pM1070*> J:CFCOS-l/pEX-hFLl©**±»^ffiffl Lfct7 
t h Fastf KCDT = y^ge^JO— gj3 (PSPPPEKKELRKVAH. 

( 3 ) -ef#^B^^f*C0S-l/pM1070fe i; O'COS-l/pEX-hFLl CDig#_h?jf 
10/z 1 *l*-'ft&®7k 5 1 Lfc 0 -ft^d. 4 %SDS „ 80%?'»J-fc? 

0.04%BPB ^ti^S* 5 # 1 & L < (i 4 %SDS . 80%?*U -bn-;^ 
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8 %DTT > 0. 04HBPB ^tr^7jc 5 u 1 £Jinx.. ^tl^tlZTC^ 1 Pi^SL 
fcSK SDS-PAGE (5 -20%r5i?x> £*t-?/c 0 gfclfri&T^ PVDFfll ( 

>£PBS T 1 HI (MT?15$K > + ol^<- h) > 0. 1 %Tween 20/PBSTr 2 HI 

±.&(D^-V-¥ViJflLm&Q.5% BSA/0. 1% Tween 20/PBST1. 000 {gdfjHftU 37°C 
•C 1 Bfr B TS)^$-fr^o Sl£&7f£. 0.1% Tween 20/PBS t2TOU: 0 tit 
0.5% BSA/0. 1% Tween 20/PBST-l. 000 \%iZ%t 1 ${Ltc'<)l-**i; ¥ 
— t?mjmn.W¥-( AS rn^J yX\HW (Cat.No. P448. ^.ntfc) SjRCSb 
„ B^IBIKEfcS-tlrfco y>^*l^>^0. 1 %Tween 20/PBST 5 HJgfe^ U ^ 

ffi©zk£$JtK ECL ->X-^jU (7v->tAtt) TtaiLfco 

-£©3gH^ C0S-l/pM1070CDi^«_b»"e(i. ii^c;^TT29kDf>fi£('> ^M.^ 

^T-e26kDfti5tr s -en-e^vo WES^n/io 

— C0S-l/pEX-hFLlOiS#±?STI±. M7C^frTT26kDf^i£(^ #it7t&# 
TT-24kDf*i£(-^ft^*v<> KtW&£B£*1/c 0 

b/co m$>, Mockli, ®33:fe<£tf34t|5]bTr£><5o 

(H»J19) T>^-fe>x^-U=i'? WOr^ Kc:<£3 Fas'J KCD^IilWJ 
(1) T>f-fe>^^- U=i'5f ? KO^-fiJc 

ie^JS©@e^J#-^31 020§ @ ^ £41# S CD^SS^J(TAAAACCGTTTGCTGGGGCTGG) 
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t\ -t>x^-»j=j*5f ? is-*?- vs2ot^o isx^tninm^m,mw.m ccc 

AGCCCCAGCAAACGGTTTTA) *^7tX7*oftx- M7>f t^Xt'Jn'? 
& 1 mM 1 1£ 6 J: ? f CTE' < ^ 7 r - f rfgl? Ltz Q 

m<t?CS *^tfRPMI1640*ife(w!BiBL, 2.0 xio 4 W 196 u\/ *t>*.Jlkte& 
<k-5C96^i^u- h ©#^x7U{rjSSnL^ 0 (1) Tff/c 1 mM 

©T>f-b>^U ? Utf-f- KA4l£, mm&2QiiMtt£Z>£olZ4 u 1 -f 
o^^x^Kl^jQU 5%C0 2 #«ET*C3 HlffllSFftU U 9 VJr=f- 

r -^-en-en 4 # 1 -r x ;Kc^tn u 5 %co 2 saiT 3 b mm u 
( 3 ) mimmmn&mfe 

( 2 ) T3 0 F^ig* L^FLhUteffla* J. 7 * ? * -i&Bll& tU tb FastftJi' £3S 

-rnct)^ 10 6 1H© WeMI&£20tfCi<O [ 5, Cr] ^DAitf'J^A (NEN *± 
1!) ^^RPMI1640^ife^ffl^T37°CT2 Wi^L. BI CrT«»Ufci!lHB& (1 
xio 4 ) &±%Zjl7 ?-Mmt E/TitSM l<Dm^xm^Ltzo 37°CT5B$ 

1 1 o 
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T>?~b>X* 'J zf? *p V*?- KA41€-*AU^FLhl«Hfl&-Cti WC8 

(Hi5i^J20) T><f"k yx-t »J =1*5 ? b^f- KCck-S Fas 'J # > KOfSWP 
frJ- 2 

(1) T>f"t?>X*U^? ^ U^-f- K©^fiR 

@2Jim©@E^J#^31©t h Fas y K£=>- K"T &DNA E£iJ£##<^ 7 * 
^^o^jh- MOt^Xt'JrfJJ' H\ S50. S163. S338, S484. 

S714. S905. *X7*ar*x.-hM<D7 V** 9 Is** 

KA69. A184. A355. A505. A733, A924^^^(CT^^b/c (E^J^E^J 
§-^-63—74) o 

^KA69(i, -en-en. E3«#31©50SB^£69*B©EaSE?i| (ACCAGCTGCC 
ATGCAGCAGC) fc<kC*t©ffitt«rtcE?iJ (GCTGCTGCATGGCAGCTGGT) £-t>o20iMS£ 

-fe U 3'? ? b^"^ KS163fc ckO'T 'J^?^ U^-f- KA1 

84(i. ^tl^tl, E^i#-^"31CD163 #S£><M84 #B©ig£HE?iJ (CTGTGCCCAGAA 
GGCCTGGTCA) fcJ:tf*n(wffiraWft*££E?iJ (TGACCAGGCCTTCTGGGCACAG) £*>o 

-t?>X^-y=3*? ZXsit?- KS338 fcia'TVftVXt'J^? ? KA355 
li. *n^n. E?i|#-^31CD338 §BA>£355 SBCDigSBffiflJ (CTTGGTAGGATTGG 
GCCT) fciCf-entrffiffiW^iaSE^i (AGGCCCAATCCTACCAAG) £t>ol8ffi3£*>£ 

1 1 1 
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-te y^Or U ? V-ff- FS484*><£t>'T >^-t? >X3" 'J3'7? KA5 
05ii. IS?IJ#-S§-31©484 *g*>£505 $ i ©i&K@S?iJ (AGCTGAGGAAAGTGGCCC 
ATTT) &£Zt*n\Zi$mVl%MW.m (AAATGGGCCACTTTCCTCAGCT) £t>o22f£g 

-b U n*? ? b^-f- KS7l4*?J:0'T 'J^?? U:*^ KA7 

33ti. -£ft-e'ft@2?lJ#-Sf3l©7l4 #§7^ £733 #@CDi£^@£?iJ (CCCCAGGATCTGGT 
GATGAT) & &tf*ftlznnWzm&&M (ATCATCACCAGATCCTGGGG) £ko20i£S 

-t 'J n*7 ? Is*?- KS905 *> ^C^TV^-fr >X^»J 3'? ? KA924 

li-en-en. EJUS^Sl©905 § §7^924 SBCDig&BBflj (AGAGAAGCACTTTGGG 
ATTC) &J:tf*tt(::*Sffifi9#*g£I2?iJ (GAATCCCAAAGTGCTTCTCT) £&o20J62£^ 

( 2 ) T U =f ? ? U*^ K©»^©#A 

£-T\ th Fas 'J -fty F£o- K-rScDNA£3-ir:75 X ^ KpEX-hFLl (HifcflJ 

12 (2) #flg) x'^v*m&m8i\mmmL929&%mm&vtc. 0 *<d-o*>o\ 

?o->LFLh3 »£10%©FCS ^trD-MEM KSRffiU 3.0 xio 5 W2.0ml/ 
Ox^ir/^^^ceOx^yb-h 5%C0 2 1? 

SET. 37°C(-T-^i^b/c 0 

MB. (1) T'£j£Lfc*U^??b*^K£**»Kl //Mi^^CiU* 0 
7xn?;> (^=3 BRLtt) 40/zg ^fffStrr^f -MEMI (OPT I -MEM™ 

1 1 2 



WO 95/13293 PCT/JP94/01899 

I % 4*^3 BRUfc) 1. 000 u 1 dJBiSU * U ? K— U xH7 

$ ^iB^te^fEBILfco 5%C0 2 ?P3ET\ 37°CCT— &«F*U 
LFLh3 Mfla(r_hie©^- 'J3*??btf K-'J^7x^ h7; 
U/Co 5%C0 2 #£T\ 3TCIZX 4mr$i%m&, 209*#flMfcFCS M'l AfM^-'J 
? U^f- K^^fT -5D-MEM £1. 000 1 « U £ £<C16B3«3*-r3 ^ 
<kC<£0. LFLh3 MASK ( 1 ) T^b/c^-'J ? U^f- K£-^AU/c 0 

( 3 ) mmmmnomfc 

( 2 ) U ^ ? ? U - K£*SA LfcLFLh3 ilBlJi&^IIIiR U h U 

■ftet)^ 10 6 fllCDWC8 «£20//Ci© [ 51 Cr] ^nAith'J^ (NEN ft 
) £^OTMH640*£j&£ffl^T37°C-r- 2 NFffligFtlU 5 'CrTliigiLfdM (1 * 
10 4 ) ^_hia^-7 x ? * -MBS t E/TIt 1 *f 1 L/c 0 37°CT 4 B# 

-ecD^m. Jii!!©T >^-tr>X:t 'J =f? ? u^-f- H\ A69, A184, A355, 
A505, A733, A924*#A bfcLFLh3 fflfl&(-*hrST^ 

SCL I (%) = ( 1 - (SCLAON-LFLh/SCLsON-LFLh) ) X 1 0 0 

S C L I : #flfi»&&JS?fllJM¥ 

S C Laon-lfli> : T>f-k>X**)zf? ? K€3¥ALfcLFLh3 ftlB&CD 
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mmrnm 

th Fas»j#> ^<Dmmvmmox^mwx'h^')^y^ fnd38. nd4o. 

ND4U ND42. ND43fc J:0'CD179 £J^T©^j£T-Ii^£-£/Co ND38. ND40. 

ND4K ND42, ND43(i, BUlBxt 3 (MtmoM&m^ 3 ) Clfeifc©T = y ^E?iJ© 
N^SfH7^£> -€-n-en38T $ 40Tiyi£. 41T^yg^ 42T^y^. 43T 

3 ©T $ J ^#-^-39^ ^179 £~e©T ^ J ^E?'J£-> ND40(iE2«-^ 3 
#-^42^179 £T©T $ 7g?IE?iJ^ ND42(i@2^iJ^ 3 ©T ^ J ^^§437^£ 

179 £t<dt i ;mw.n&, m43izmzm^3(DT i ym^ufrtbm £t© 
t ^ ymmM&g-rztfv^y?- kt-&& 0 @2^moi2^#^-76— so) 0 

£7^ tf'J^:/^ KCD179 («IB^3 (E^m©E?iJ^ 3 ) (Cgem©T ^ J 

i *n £ i 78 £ -r© 7 ; y effie^j^-^-r -6 # u ^t/^ kt& 3 ce?«s©e*ii3M§- 

81) o 

( 1 ) $ KpM1081©ft-g 

t h Fas^^r-^^^rf - K£ t h Fas 'J K3fflH&#£«£=»- Kf 
SE^'JT^oT. t^uyhJa-f-i/sXliO, th Fasf/iJ^:?*^-;^ 
K€-3- K-T&i&SEWdSpeU PshAI Sf8feEJiJ*<#A3*u th Fas 'J 
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7^; KpM1081^T©^Tfe-ef^HL^o 

T >^-tr (CTTCTGCAGGTGGAAGAGCTGAGCGACACTAGTCAGAAC 
CAGAGG) £-£JsRbrt: (BB^J^©B2^#-^82) 0 :©7>f t>^^5^7- 
9 t h Fas 'J # > KM^0^©N^M!lt b h FasfiL^^^-t-^^f- K 
<OC5|s«M*=i- Kt-S^SBB^feckC^stl^ KCTGCAGX SpellM KACTAG 
T\ PshAI KGACTAGTGTC)^vl,Tt>£o 

Hbn/s7>f-tr>^7>rv-9i:, «#J18 (2) TfMLf;t>7^7 
-f v - 8 (TGCGAATTCACCATGCTGGGCATCTGG . Z©-t?>x:/^>fv-8 (iEcoR I U- 
-f h (GAATTC) fectO'b h FasfiL^^^^^f - K©N5fcig£=i- K"T SBE^J 

^t'l^c ) ^n^moopmoi . mmmi (3) •vrnmLtc^^^^ 

KpBLF58-1^50ng. pfu DNA # U / =7 — V r £2. 5 U. ^f^CDpfu /<y7 7 -*10 
x/ 1 -i-trlOO /z 1 ©igjfc^-mKLfco 

HJfifi«18 (1) £IU1i(-PCR PCR «&£EcoRI *><fctfPstl"C-£fllffc 

U 7#D-xf;HMwii:fttfc 0 &70bp©DNA WrJt£®»K U *T.xy? 

K&fflV^TDNA ^fllU/:o ^»J18 (1) T^Slfc^^; KpM1067 
©EcoRI 1M hfcittfstllM Mffltr, ±ifiCD*t70bpODNA mft&W A Lfc«> 

#£ft/c:T7** KOtMSie^J^SSIHL/ctC^ EcoRI -9-^ h tSpel^-T h 
t©lffl(ll6igS©^ti*^o^:o -ecT. gfitJt-r^EcoRI 1J->r h^SpeltM 
h £T*CDE^J£flt^r£rt:#>iC-fe >X^^ 9 (AATTCACCATGCTGGGCATCTGGAC 
CCTCCTACCTCTGGTTCTGA) „ T>^-t?>X7°5^v-10 (CTAGTCAGAACCAGAGGTAGGAG 
GGTCCAGATGCCCAGCATGGTG) £<£j£U "ttl^ftlZ: 1 nmol fo-f fr20 /z. 1 ©TE?£fl£ 
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^:il^L7t (ie^iJgCDi2^J^834o J:0*84) 0 C ©TE^^95°CT- 5 

-«iDNA ©M^K^n^ftEcoRI W@2^Ji:SpeI^Sfrie^J^oDNA Bfjt«r?# 
/co z.n^±M(D\&MM^.mht^ : y^l KcDEcoRI h<bSpeI+f->T Mffldl* 
AU pM1081£-#/c o 
(2) sKU^^ KND38*a- Kt5*SSiI?ll*f t5^7Xv KpM1253cD 

* -T. (CTGACTAGTGTCGCTAAGGAGCTGAGGAAA) £<£j£ L/c© - 

■f&i&mmm&mu wmwzsvei-v-j kactagt)*^//?^* (hs^sobetij 

#^85) o — T>^-fr>;*;/^-fv-lliLT. SE^I#-^-15©ApaI-^-r KG 
GGCCC) «t 0T^3' MCtefltr*S26ffi^I*fe t ^(TAAGCCGAAAAACGTCTGAG)*ffc^ 

m^ntz-t >x^7^ v-ntT yxzr? Yv-ii^-en-emoop 

mol . ^M#J12 (1) TfNHL/c^^^ KpEX-hFLl £50ng> pfu DNA *°>>M5 
— -tf ^2. 5 U. gsf^CDpfu ^'7 7 7-^10// 1 jcz 1 ©^£f«U f£ 

mmiS (1) irl^iKPCR ^T-^fco d©PCR j^£SpeIfcJ;0*ApaIT--m^ffc 
U T77*o-xy;um^t!j(rfftL^o *t400bp ©DNA Brfi-^IHRU *T.Xy 
K&ffll^TDNA ^fit^U/co (1) TftUR b/c^^ ^ * KpM1081©SpeI 
+)--r htApallM ht©|ffl(r_hatCD^400bp ©DNA BBffr«-# A L:/^;* =: KpM12 
53£?#/c 0 
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(3) tf*)*?*- KND40^=3- V-r&i&mmM&S-rZ-?? X i KpM12540 

rm 

-tyx^^-fv-^CCTGACTAGTGTCGCTCTGAGGAAAGTGGCO^^^U/co Z 
tilt, t h Fas^^r^-^^ 33- K-T ^iMS@2^J(iJEinx.T, W&m® 

K-TSJ&SIE^WU lE^trSpell^ KACTAGT)£^T^& (@£^m©SS 
^#■^•87) o 

ItClPCR f#&*X*:PCR KpM1081C:}$AbT. ^7X; K 

pM1254£#fc 0 

(4) *'U^:/f- KND41*3- K-r£iMS@2?'J£W-r&^X * KpM1255© 

£ -f N -tr>X^^-Yv-13 (CTGACTAGTGTCGCTAGGAAAGTGGCCCAT) Lfc 0 3. 

IE^J#^-3CD42^B©T;U4 S — >a^46#B©tXf-^>£T©T ~ yUE^J* 
3-Kt5tgSEW*fU SSWCSpellM h (ACTAGT) £3X"C ^ 3 
(«?iJ#^-88) o 

pM1255£-f#fc 0 
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(5) ^U^^ KND42*3- F-fZmmW.M&^TT&Zf?^ * KpM1256© 
£t\ •tr>X7'5^v-14CCTGACTAGTGTCGCTAAAGTGGCCCATTTA)^^^b/Co C 

I2^J#^" 3 ©43# a CD >j 2> >fr £>47# gCDn-f TOT = 7 ^IE?iJ£ 3 - K 

t-5TO?«*tU @2^J^CSpeIif-r KACTAGT)£^A,T:^& (SEZWcDfEM 
#•^-89) o 

ZCD-t?>^^^-l'-7-14fci;0'T>f-t?>X^ D 5'rv-ll^-m^T (2) irPI 
JtirPCR &?tl\ ?#£*l7tPCR gl^^-^^X^ KpM1081irff ALT. -f^Xl K 
pM1256£?#/c 0 

(6) ^U^^ KND43£=3- V-fZ>i&mW.m$:&-tZ>7?X i KpM1257© 

rm 

£ -f. -tr>X^5-T^-15 (CTGACTAGTGTCGCTGTGGCCCATTTAACA) ^^sJt b tz Q Z 
tilt, t h Fas^i^^^^ K£=i- F-T S^SiS^iJ(rJ!jDx.T. E^JS^- 
3CD44#B©'<U >^*i48#gOXU^-— >ST®7 i yi£ie?ij£=i- 
SE^J^fb, lEJiJ^dSpellf-f KACTAGT)£3^T'^<5 (@2^m©@e^j# 
^-90) o 

«KPCR £frl\ l#^n/cPCR ift^7X; RpM1081C:*fAbT. ^5X; K 
pM1257£-f#/i 0 

(7) sKU^f-KCD179 - Kt5ffiSi»ll*f t5^7X ; KpM1259©ffc 
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T >f~tr >X^^ -f v ■— 1 6CCTTGGTACCCTATTACTTATATAAGCC) *? J: O'-tr >^^^ 
-rv-16(GAGCTACTGCACTACTGGGC)^J35cb/c 0 T>^-tr yzrJ^A v-16f±. @S 
^m©lE^lJ#-^3CD175 #a©r>J ->>7^£178 fiO'J ^>£TCDT^ y®?IH 
m*^- V?Z>i&mmi\t1&±3 KXTAA. TAG). Kpnl*^ KGGTACO^tTo 
-tr>X7 0 5'T -7-16(i, |S^J#-^-150t l> FasU#> K^aWM^DNA IS?iJ4»cd 
ApallM hCGGGCCOckOJb^'^iJcfiS-r^K^J-r*)^ (I2^m©ie^J#^-91fc 
J:tf92) o 

#^>tl/c-tr>xy-7'rv-16i:T>f : -fe>X7'7'r-^-16^n^ni00pmol > 
HSfi0iJ12 (1) TfPMLfc:/^X$ KpEX-hFLl£50ng. pfu DNA ^'J^7-^ 
2.5 U> ^ttCDpfu A' 7 7 7-^10iU 1 #frl00 u 1 <D*g7&£tlI£U #l£fc#IJl8 

( 1 ) tmnizPCR Zft^tzo 

z CDPCR ^£ApaIiKpnI£T-S$Ht:U Tifo — ^ffJl W,^$i<.W) t- 
b^o iftl70bp CDDNA $rJt£®4XU +Tx«^X+7 h^ffl^TDNA £fitg!L 
fco H»J18 (2) T-ft^L/cpM1250CDApaI-9--T h tKpnllM h tcDFBltCJLi!!© 
^170bp CDDNA ©rit^Ab/co Ifbtl/c^X; K£pM1259ttSr£ L/c 

(8) ljtlSfflB^5l?E^7^$ KpM1083, pM1084, pM1085, pM1086, pM1087, pM 
1089CDfpgI 

_bfB (2) ttl^U (7) KpM1253, pM1254, pM1255, pM 

1256, pM1257, tfpM1259£^ft-eTlEcoRI tKpnITZl£$tfbU T#n-*. 

fa 450bp (rtrrtf U pM1259©^fc^cD*I£(ifa600bp) CDDNA ttfrit^lnliK U * 
Tx-^X^^ h^ffl^TDNA ^m^b/co fl»J18 (2) tffflb/:ii» 

1 1 9 



WO 95/13293 



PCT/JP94/01899 



^f±{:ffll^:Mffl®^7^i KpM1103cDEcoR[ -fr-r h tKpnUf-f ht® 
ffliz^ ±&(Dmm £>3tMi;fr600bp CDDNA igrJt£!f A L/c c 

f#W:^7X; K^-en^npM1083(ND38), pM1084(ND40), pM1085(ND41), 
pM1086(ND42), pM1087(ND43), *> ck C^pMl 089 CCD1 79) tft%Ltz 0 
( 9 ) COS »-^<D^A 

§£]«J18 (2) -ermisizm070&ttlZ (8) TfiFS!Ufc:pM1083, pM1084, pM 
1085. pM1086, pM1087, *><k tfpM1089£H»lJ18 (3) ileJItClCOS-l *fflB&^* 
AU BW^&f*C0S-l/pM1070. C0S-l/pM1083, C0S-l/pM1084, C0S-l/pM1085. 
COS-l/pM1086, C0S-l/pM1087, *> J:O'C0S-l/pM1089<£-fP^ L/c 0 

0.5 ©pM1070. pM1083, pM1084, pM1085, pM1086. pM1087, *J 
cta'pM1089^ #*SIJ{|I(C 2.5// 1 ©lOmM Tris-HCl(pH7. 4)/lmM EDTA mm^m 
iUc 0 -en^n. O^mg/mlODEAE-^X >*> J;O'50mM Tris- 

HCl(pH8) £3-=rr*D-MEM (B7jcrai (AO ) 0.7ml £SSflnU DNA-DEAEx* 
X >jg^ffi*f^S!!L/io 6 ^x^T/U- h (9.4cmV «5x;k "C 
-b = n yyju^y h ^T#/l^#b/-cC0S-l itoflSfrJ^CDDNA-DEAE^X h y > 
IM?-iTl, 5%C0 2 ??3ET\ srCCT^FSIU JBSHk&#C0S-1/pM1070, 
C0S-l/pM1083. C0S-l/pM1084. C0S-l/pM1085, C0S-l/pM1086. C0S-l/pM1087, *> 
«fctfC0S-l/pM1089£-?#/t o 

DNA-DEAE^X h 9 >^^^Tlt^b 4 mjBtfklZ, DNA -DEAEt^X h 

^>fi^-7ft€-KJ*u io%fcs (T-^y-y-j^yrj ? y ^w-rs 

D-MEM £ «i(l96B#rB^#L/-c 0 COS-l/pM1070. C0S-l/pM1083, C0S-1/ 

PM1084. COS-l/pM1085, C0S-l/pM1086. COS-l/pMl'087, *> «Jc O'C0S-l/pM1089©i£ 
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do) -jyx^ kshacos mmomm^momm^mm^cDmm 

(9) x*ntc&-7^xt k^acos m(Dmm±.m<Di!®mmwfe i &i%:. wcs m 
mzmmmt it> mmm 8 *>«k ammmi2 tmmt-M7£htz 0 -r^t> 

10 6 1SCDWC8 ^0&£, 20//Ci<D [ 51 Cr] ^DAith'J>)i, (NEN *±) 

Si CrrMWiLtzmm^l xio 4 i#Wil^t:> (9) T'#fci}fflJ}&*g#_Hi 
£i&^l%> 3%. 10%. 30%£^3i: 9 K^fiD U 3VCX 4Wffli%m 

^m^H39{^L/Co ^^^Hj^^^-pc C0S-l/pM1070 iridic:. COS- 
1/PM1083, C0S-l/pM1084*> X C0S-l/pM1085, J: O'C0S-l/pM1086©ig»_t 
^(i. WC8 ^C^UT^JS«c??fitJ{r«lt#?S'tt^U/c 0 L/c^oT. dtl 

^■LTT^h-^X«-^-r-l>S14^Wr^^%X.^nfco — COS-1/PM1087 
*J«i:O'C0S-l/pM1089©^_h^T(i. C0S-l/pM1070©i£#_h?jf (lifc^ WC8 » 

itc^n^th Fasu try ycDX&mmmt. r^h-^^mm-r^mn 

z<D£oKT#V-isx&mmft , &<D$:i£(D1WMl*, Fas>;#> KcDN«s£> 
Sl^iC^CDT * J m&XtkLtzZ tr\ Fas >J tfy V<D3Lft.ffijkmmx£ 
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( 1 ) ^^X^ KpM468 ©f8K 

KpM468 l±. ^7X; KpBR322©&3*{*:*e& K) . ^KSl^(=T«fi-T 

X7 7 ^-tf (phoA) ©i/r^-^-7°^ K&Jctf t hP#&1£ r- U > t 

PM469 (^-'J^^ H. (Morishita H. ) ^ Thrombosis Research. 73 ^ 
1 93 - 204 1 99430 <D*-f~?^z/ > If tiitfc^T > tf > 'J >If1£itfc^(C 

(2) KpM1059©fFlg 

(1) "TS^nfc^X; KpM468 ^Hindlll „ BamHI T-£?gffcU 0. 8 % 
7*'d-x^I ( ^ AGTGCSeakeM GTG) . SMi£t±) T#lttU BtfJif -5 
DNA mfr&ttVfr&VWiULtZo 3rT3Ly>7X3ry h^ffl^T. *1j3. 3 kbp© 
DNA i8rJt£1f§2L/Co 

^/c. BstEIK KpnU BamHI +h-C h£lTr<£ X r> Clg£fr L/cT >f-tr 

v — 1 7(CGCGGATCCGGTACCTTTTTTGGTAACCGGGGTAAACAG) th'j7 t D7 7 >:/u^ 
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-©Hindi 1 1 h_Ljjfe5' «W(rttfi-rs-b>^^5l' v-17(CGCAAGnCACGT 
AAAAAGC) teit^-affi. Ltzi E^ia©ffi^J#^93fc <£t>*94) o T >?~t? >*:/^>r 
•7-17liBamHI if-^ h(GGATCC)> Kpnll^ KGGTACC). BstEIIif-T KGGTTA 
CO s fcck^T^U^+^^r^-^O^^^^KOCsfC^ffl^^-C 
mbO^'f^-^ffll^^; KpM468 ^filMC LTPCR ^frtto 

•ttit>*>. -ti&CDPCR ffl©iSMDNA 100// 1 ^(C_bfS©^^ >f "7- 

^■SsJinU 3 J—y~ry?%-v h (Gene Amp™ DNA Amplification Reagent Kit w 
ith AmpliTaq™. Sffij&tfc) ^fflV^T. 94°CT 1 #IHL 55°CT?2#IBL 72°CT 3 
#Hfl£ 1 ? ;U t UT. 30-tM ? ;KDPCR SrfTtt o fz 0 

#£ftrt:PCR ^^-Hindlll tBamHI "ezim^bb 4 %7**n-xy;Ht» 
gre#*IUC*&120bp ©DNA ©f)t^llI»RU DNA £ftS5{L/c 0 C©DNA (Srtf-^r-t 
KpM468 E&3fc©#j3.3kbp©DNA $rJti:T4 DNAUtf—tf (Sffi 

m& *ffl^t7>fy-^3>u ^c^jmio9 &wtMm%-?z>zt^£io, t 

7X; KpM1059£#/c o 

(3) th Fas'J#> K©»8g^MS«©^:lSffl^!S^i:-r*5ia^7^^ KpMlO 
68©fPl£ 

•fe -< v — 18(TTGAAGCTTAAAAAAGGGTATAAAATAAAATGCAGCTCTTCCACCT)> T 
>ft>X^7 -Y -7 — 1 8 ( AAGGTCGACTATTAGAGCTTATATAAGCC) £-ffc^J&$SC:T£ 
J&Ufc (iS^m©@2^J^95*>J;C>'96) 0 -b VXT/^-r v-18ti, ^fliB h 'J 
h7 7 y7a=£-?-/*Hs-9-(D— K-T£*«SE?!L Wife 3 K> 
(ATGX WMm.<DWM^ 3 © h h Fas U # > F«^f-^© -5 -£©N^$«# 
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^n- K-r-5JMS@S^k Hindi 1 1 -fr-r KAAGCTT) ^fro T >5=-tr >X^5-T -7 
- 18t±BB^I^OiBm#-^- 3©hh Fas M # > F«^m^O C 3fc4fgg|J#£- n — K 
■f£ig£K?lk *&ih3 KXTAA. TAG)*? iO'Sal I1M h (GTCGAO^fro 

f#^n/i^°5^v->£-en-eni00pmol , H;»J12 (l) Tlf/:^7X; KpB 
X-hFLl£-50ng. dATP. dCTP. dGTP. dTTP£"£ft-£'ft20nmok 2.5 j.— y h©pfu 
DNA *°'J ^ 7— ifbffitt<Dpiu '<y7r-10u 1 ir^frlOO /z 1 (bWfe&mWk 
U £%ffill8 (1) tmmizPCR Zft^tio mbtitcPCR Mb£HindIII tSall 

£j600bp ©DNA ®rfi-£r®iKU +7i 9 n*9 h£ffll>TDNA ^-ifML/c 0 
(1) -C?#/c7°^X$ KpM468 ©Hindi 1 1 1M K Sall-tf-T hfflirJia5©^600 
bp ©DNA BrJt*# A U pM1068£Wc„ 

(4) th FasU^>K©lfflBa^ffi«©^«&il*1t^i:-r-6^l6^^^$ K 
pM1069©fp^ 

-tr >X^7 >f ^-19(GGGGGTTACCAAAGCCCAGCTCTTCCACCT)^-^^c b/c (IE?>M© 

f - K©— SB*3- K-TSigSE^I. IE?im©@E?iJ#-Sf 3 © t h Fas'J#> 
*f.«#©N5fciSg|S#£=>-- Kf£iKE?!k BstEII-^-T h CGGTTACO ^^tr 0 

#£ft/c-fc>;*:7^-f^-19t (3) "CfflC^T>^-tr>^^-rv-18(AAG 
GTCGACTATTAGAGCTTATATAAGCC) ^-en^ftlOOpmol % H»J12 (1) TWc:/^ 
KpBX-hFLl£50ng. dATP. dCTP, dGTP> dTTP£^ft-£Tl20nmok 2.5 jl— y 
h©pfu DNA *°'J y 7-HftS§N"©pfu /<y7r-10tf 1 t^tflOO # 1 ©*g 
Jft*WfiU f»#Jl8 (1) tl^SKiPCR ^ffo/c 0 
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L/Co &600 bpCDDNA WrJf-£ISiKU ^Tiy^^-y h^ffl^TDNA £ff 
tto (2) TifT-c^^X^ KpM1059©BstEII1M htSall+r-r hfcCDlfflKj* 
AU pM1069£#/c o 

voxmm&m^t-tzfrmzm-??* z fpmio73©{^ 

•t?>^^^^v-20(CCCGGTTACCAAAGCCAAGGAGCTG) . T>ft>^7>fv- 
20(TMGCCGAAAMCGTCTGAG)£ffc^£J&L/c (I2Jim©IE^I#^98*> £tf99) 0 * 

-r^^S@e?iJ> @E^m©IE^I#-^ 3 CD h h FasU KiBBBSfl-ffi**©? 5. 

^ JWt2m&&XtifrZ'<'7 s f- K (ND38) cDN»s£=i- b'lrzmMMn. 
BstEII-9-^T h (GGTTACC) tttio T >^-fc v-20(i. WM^om^t 

^15© th FasU FM^M^DNA E^cDApallM h (GGGCCC) cfcOTSfc 

ff^ftfc^^v-^-efr-etllOOpmol . H»J12 (1) "C&fc'fJXl KpB 
X-hFLl£50ng. dATP. dCTPs dGTP. dTTP£^n-eft20nmok 2.5 a-— y hcDpfu 
DNA *°U y ^— tft^ft©pfu ^<y77-10ju 1 b%^t> 100// 1 
U H»J18 (1) fcUfcKPCR £*To/c 0 l#^n/iPCR Ma^BstEIIirApal-e 

-mm<tb, T#a-xYJin,$5.ticmizmLtco mm bp©DNA btH-^hiru 

+7x-^X+-; h^ffl^TDNA £t&fiLfc«, (4) T1#7^^5X^ KpM1069© 
BstEII-9--< K ApaI-9--r Hffltl_h5EcD^300 bp CD DNA Br)t*jfAL, pM1073£# 

/Co 
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( 6 ) ^KfEtft(*©flFfi*J«J: t h Fas U # > KcDSS^ 
(3) N (4) s (5) Tiffed X i KpM1068, pM1069, pM1073£fflt\ ^ 
Irs^yoyJsfe. (Hanahan. D. IK Techniques for Transformation of E. Coli. In 
: DNA cloning. Vol.1. Glover. D.M.(ed). 109- 136 I, IRL tKKSCIRL 

Press). 1985 ^) e>;fcII§®JE5505f*€^Kf£»U i&&*-*I!§MJE5505(p 
M1068). JE5505(pM1069), JE5505(pMl073)£:{1^ Ltz a 

m^tltzmmm^^tl^fl^ 50/ug/mKDT > t'-> U >tfL-7'o-X 5 
ml dT— ««F# bfc 0 ^T50 u g/ml T > f -> U >^WM9CAi&i625Bl (3 d 
^0.5ml £*MU 37°C(rT3^^L4B$^J*#L/c^ *8FfB£©0D 5 6o 
«£^r 1 (r/j o/^Bf «T?i|F^tw**^|glO,ug/ml© 3 yS — -f > K— ->1>T ^ 'J (ft 

n»ji8 c 5 ) tmmtz t h Fas u kot ^ y mm,m<D-$$ (psppp 

EKKELRKVAH) &mmirZVV¥tiLALm&m^X*3-X9 yzfu vt-j 

(6) Tl#/cBWif£&{*JE5505(pM1068), JE5505(pM1069)*> <fcC>*JE5505 
(pM1073)©ffift: ( 1 ml©^F*ffi«S) ICRIPA'< y 7 t - (150mM NaCl. 1JKNP 
-40. 0.1% Sodium deoxycholate. 0.1% SDS, 0.2U/ml Aprotinin ^ttfOniM T 
ris-HCl(pH7.5)) lml^finx.. 30#IS«#Lfc@U i§>i>U -e©±?f £01$ 

iox/ 1 ^ -en^n^®7K5 // 1 tm&istzo znziz-. a %sds . 80%ru-tr 
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o-;k 0.04%BPB 5 // 1 ; t> b < it 4 %SDS ^ 80%?* U -fen 

8 %DTT . 0.04%BPB ^tr»?ft 5 itz 1 £Jbn>u *n^n37 D C"r 1 MMSLfc 
SDS-PAGE^o/Co *kIM*T8L PVDFJJI (7b-t) (r^ig(rT200mA > 60 
Ufc„ X+i^U? (WEP?Ui (80 ) Steffi lt 4 o ct*--&£ 

:/u y*>7&ff~3tz<D*>^ / >7~1>>%:PBS til, 0.1% Tween 20/ 
PBS -C2®&#b/-c 0 

Jt^© ^1^*71161^0.5% BSA/0. 1% Tween 20/PBST1. 000 {gd^U 37°C 
-eil^lfflSJS^-ar^o KEE&TSfcs 0.1% Tween 20/PBS t2lilftj|l/]to Vtfr®. 
££c:0.5% BSA/0.15K Tween 20/PBS"C500 felzlh&Ltz^)\,it*i/y—^mWBL 
+>+y¥4l*J yXfcft (Cat. #-^P448. y^(DAK0)*±) igffitcgU M 

iB~e 1 BSfHKEES-ti'fco * >7*U>^0. 1% Tween 20/PBS T' 5 ®Bfci£U ^ffi© 
7jc£#JD. ECL ->^-rA (Tv-S/ + Ait) -C^ffi Lfc 0 

I140(r^b/c^o(rJE5505(pNU068)cD^K^^4oJ:D ; *g#Ji?t' : f I (Ct h Fas 
•J Kaffl^^^ffl^-rs^O ^S5n*#T-eti^j21kDfti5i:23kD^ 
i5i:2^ »7cfc#TT{ift23kDfti!E«:: 1 ^B&^ttrtio 

041 (C^L/c JE55O5(pMlO69)05&WteSl{*:fcJ:CtfgF«_hi£ 

a7C*^T©M#(C*>l ^23kDft"ifi(::^!a6 ^n/c G 
(##0(11) gld(C3H gld/gld ) -?*J7sfrt><b Fas'J Klltt-racDNA© 

gld(C3H gld/gld ) ^^XO^BiMflS^IISffiMHcD^T^U HJfcffl 1 4 
cD^T l^iIcDNAO^^fcJ:0'PCR £*T^c 0 f#£ft/cPCR Mb£. XbalT^J 
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fc 0 pBluescript II KS(+)CDXbaI-»M h n-— >$r U 

gSE^&^L/co »t>n^igSE3?lJ«-. §£»J14 (1) T«gb/c@E?iJ£ifc!& 
LtzbZZ, f#£tlfcPCR fifcKDBE^JIi. ^S£0914 (1) T»^n/ciE^J©3' ^ 
^ifi<cDT (IE?iJ#^-32©iMS#-^849 ) *<Ci:^ILT^5^ 
irttort: (IE^m©@E^J#-^100 ) o CCD 1 iMS©^(cJ: t). 7^7iK?i|i: 
fe^tUtl^o -T^t)^. gld vOXd&l^Tte. Fas»J#>K© 

(#%#J2) gld v^*E&5fccD FasU#> K©»Ff#7£1£ 
###J 1 Tl#^n^940 bpCDXbal 77^ > Kl&ilaB&SBS'*? *-pE 
F-BOS ©XbalSBteKWULfco (2) tl^CD^T. COS UBBS^eiE 

^L/Co J&JHE&LfcCOS Wx7x^^-»irU HJ£#J14 (3) 
TM&W#S14£fllJj£U;fco ^-cD^m. gld -?V7.£K>'& <btltz Fas»J#>KcD 

m-vi&'jm&tsittzCQs mmtmiiMwmn&Tikittefr^tz (H26) 0 &i±<om 

JH<£0. Se^^.mo^-r^Tfe^gld FasU#> Kdck-ST* 0 

^H©^t> ^tf-tf-^COgasawara J.)^cDfg#^^ B aftg&KSLCDlgCH 
<b LT. Fasfii£g©^#*J J: Fas 'J # > h*<D&ffi<D'J?ts; <£&2 ->t><Hb Z>Zb 
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^HJ(iJ:n(i^/c. Fas U ify Kt> L < (i*©— Sites- KfSDNA 

$ £ C> DNA BBWU! £frc:tt oTi d t d J: 0 . Fas 'J # > Kflt&f- t> U < t* 
Fas U KKfchT-SmRNA©— gPC+Sti^^^IE^J^^tj^ U ? b^f- K 
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mm 



wi&m^: 1 

@5?lJ<Z>S£ : 1 3 7 

mm : 

Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro 
15 10 15 

Leu Glu Trp Glu Asp Thr Tyr Gly He Val Leu Leu Ser Gly Val 

20 25 30 

Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu Tyr 

35 40 45 

Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn 

50 55 60 

Leu Pro Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro 

65 70 75 

Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser Tyr Cys Thr 

80 85 90 

Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala Val Phe 

95 100 105 

Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu Leu 
110 115 120 

1 3 o 
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Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu Tyr 
125 130 135 

Lys Leu 
137 

wmm^ : 2 

12^|JCD5$ : 1 3 8 

mnoo>m -.rum 

Arg Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met 
1 5 10 15 

Pro Leu Glu Trp Glu Asp Thr Tyr Gly He Val Leu Leu Ser Gly 

20 25 30 

Val Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu 

35 40 45 

Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn 

50 55 60 

Asn Leu Pro Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr 

65 70 75 

Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser Tyr Cys 

80 85 90 



l 3 l 
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Thr Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala Val 

95 100 105 

Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu 

110 115 120 

Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu 

125 130 135 

Tyr Lys Leu 
138 

@e^ij#^- : 3 
IE?iJ©g£ : 1 7 9 

ie?ij©M - rum. 
un : 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Ser 

1 5 10 15 

Thr Ser Gin Met His Thr Ala Ser Ser Leu Glu Lys Gin He Gly 

20 25 30 

His Pro Ser Pro Pro Pro Glu Lys Lys Glu Leu Arg Lys Val Ala 

35 40 45 

His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp 

50 55 60 

1 3 2 
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Glu Asp Thr Tyr Gly He Val Leu Leu Ser Gly Val Lys Tyr Lys 

65 70 75 

Lys Gly. Gly Leu Val He Asn Glu Thr Gly Leu Tyr Phe Val Tyr 

80 85 90 

Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Leu Pro Leu 

95 100 105 

Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin Asp Leu 

110 115 120 

Val Met Met Glu Gly Lys Met Met Ser Tyr Cys Thr Thr Gly Gin 

125 130 135 

Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr 

140 145 150 

Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu Leu Ser Leu Val 

155 160 165 

Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu Tyr Lys Leu 

170 175 179 

: 4 

IS?iJ©g£ : 2 8 1 

mm : 



1 3 3 



WO 95/13293 PCT/JP94/01899 

Met Gin Gin Pro Phe Asn Tyr Pro Tyr Pro Glh He Tyr Trp Val 
15 10 15 

Asp Ser Ser Ala Ser Ser Pro Trp Ala Pro Pro Gly Thr Val Leu 
20 25 30 

Pro Cys Pro Thr Ser Val Pro Arg Arg Pro Gly Gin Arg Arg Pro 
35 40 45 

Pro Pro Pro Pro Pro Pro Pro Pro Leu Pro Pro Pro Pro Pro Pro 
50 55 60 

Pro Pro Leu Pro Pro Leu Pro Leu Pro Pro Leu Lys Lys Arg Gly 
65 70 75 

Asn His Ser Thr Gly Leu Cys Leu Leu Val Met Phe Phe Met Val 
80 85 90 

Leu Val Ala Leu Val Gly Leu Gly Leu Gly Met Phe Gin Leu Phe 
95 100 105 

His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Ser Thr Ser Gin 
110 115 120 

Met His Thr Ala Ser Ser Leu Glu Lys Gin He Gly His Pro Ser 
125 130 135 

Pro Pro Pro Glu Lys Lys Glu Leu Arg Lys Val Ala His Leu Thr 
140 145 150 

Gly Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp Glu Asp Thr 
155 160 165 

1 3 4 
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Tyr Gly He Val Leu 
170 

Leu Val He Asn Glu 
185 

Tyr Phe Arg Gly Gin 
200 

Val Tyr Met Arg Asn 
215 

Glu Gly Lys Met Met 
230 

Arg Ser Ser Tyr Leu 
245 

His Leu Tyr Val Asn 
260 

Glu Ser Gin Thr Phe 
275 

m&m^r : 5 

1S?|JCD^£ : 1 3 7 

mm : 



Leu Ser Gly Val Lys 
175 

Thr Gly Leu Tyr Phe 
190 

Ser Cys Asn Asn Leu 
205 

Ser Lys Tyr Pro Gin 
220 

Ser Tyr Cys Thr Thr 
235 

Gly Ala Val Phe Asn 
250 

Val Ser Glu Leu Ser 
265 

Phe Gly Leu Tyr Lys 
280 
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Tyr Lys Lys Gly Gly 
180 

Val Tyr Ser Lys Val 
195 

Pro Leu Ser His Lys 
210 

Asp Leu Val Met Met 
225 

Gly Gin Met Trp Ala 
240 

Leu Thr Ser Ala Asp 
255 

Leu Val Asn Phe Glu 
270 

Leu 
281 
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Ser Val Ala His Leu Thr Gly Asn Pro Arg .Ser Arg Ser lie Pro 

1 5 10 15 
Leu Glu Trp Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly Val 

20 25 30 

Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu Ala Gly Leu Tyr 

35 40 45 

Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Ser 

50 55 60 

Gin Pro Leu Ser His Lys Val Tyr Met Arg Asn Phe Lys Tyr Pro 

65 70 75 

Gly Asp Leu Val Leu Met Glu Glu Lys Lys Leu Asn Tyr Cys Thr 

80 85 90 

Thr Gly Gin lie Trp Ala His Ser Ser Tyr Leu Gly Ala Val Phe 

95 100 105 

Asn Leu Thr Val Ala Asp His Leu Tyr Val Asn He Ser Gin Leu 

110 115 120 

Ser Leu lie Asn Phe Glu Glu Ser Lys Thr Phe Phe Gly Leu Tyr 

125 130 135 

Lys Leu 
137 

mm^ : 6 



1 3 6 
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mn<D-B:& : 1 3 8 

Arg Ser Val Ala His Leu Thr Gly Asn Pro Arg Ser Arg Ser He 
15 10 15 

Pro Leu Glu Trp Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly 

20 25 30 

Val Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu Ala Gly Leu 

35 40 45 

Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn 

50 55 60 

Ser Gin Pro Leu Ser His Lys Val Tyr Met Arg Asn Phe Lys Tyr 

65 70 75 

Pro Gly Asp Leu Val Leu Met Glu Glu Lys Lys Leu Asn Tyr Cys 

80 85 90 

Thr Thr Gly Gin He Trp Ala His Ser Ser Tyr Leu Gly Ala Val 

95 100 105 

Phe Asn Leu Thr Val Ala Asp His Leu Tyr Val Asn He Ser Gin 
110 115 120 

Leu Ser Leu He Asn Phe Glu Glu Ser Lys Thr Phe Phe Gly Leu 
125 130 135 

1 3 7 



WO 95/13293 PCT/JP94/01899 

Tyr Lys Leu 
138 

w&mn : 7 

IffiflJOfiS : 1 7 9 

W$\\<DWm : 
K^IJ : 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Phe 

15 10 15 

Thr Asn His Ser Leu Arg Val Ser Ser Phe Glu Lys Gin He Ala 

20 25 30 

Asn Pro Ser Thr Pro Ser Glu Thr Lys Lys Pro Arg Ser Val Ala 

35 40 45 

His Leu Thr Gly Asn Pro Arg Ser Arg Ser He Pro Leu Glu Trp 

50 55 60 

Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly Val Lys Tyr Lys 

65 70 75 

Lys Gly Gly Leu Val He Asn Glu Ala Gly Leu Tyr Phe Val Tyr 

80 85 90 

Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Ser Gin Pro Leu 

95 100 105 
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Ser His Lys Val Tyr Met Arg Asn Phe Lys Tyr Pro Gly Asp Leu 

110 115 120 

Val Leu Met Glu Glu Lys Lys Leu Asn Tyr Cys Thr Thr Gly Gin 

125 130 135 

lie Trp Ala His Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr 

140 145 145 

Val Ala Asp His Leu Tyr Val Asn tie Ser Gin Leu Ser Leu He 

150 155 160 

Asn Phe Glu Glu Ser Lys Thr Phe Phe Gly Leu Tyr Lys Leu 

165 170 179 

iOTS-^ : 8 
lE^iJCDS^ : 2 7 8 
ge^IjCDM : T $ JWt 

Met Gin Gin Pro Val Asn Tyr Pro Cys Pro Gin lie Tyr Trp Val 

5 10 15 

Asp Ser Ser Ala Thr Ser Pro Trp Ala Pro Pro Gly Ser Val Phe 

20 25 30 

Ser Cys Pro Ser Ser Gly Pro Arg Gly Pro Gly Gin Arg Arg Pro 

35 40 45 

l 3 9 
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Pro Pro Pro Pro Pro Pro Pro Ser Pro Leu Pro Pro Pro Ser Gin 
50 55 60 

Pro Pro Pro Leu Pro Pro Leu Ser Pro Leu Lys Lys Lys Asp Asn 
65 70 75 

He Glu Leu Trp Leu Pro Val He Phe Phe Met Val Leu Val Ala 
80 85 90 

Leu Val Gly Met Gly Leu Gly Met Tyr Gin Leu Phe His Leu Gin 
95 100 105 

Lys Glu Leu Ala Glu Leu Arg Glu Phe Thr Asn His Ser Leu Arg 

110 115 120 

Val Ser Ser Phe Glu Lys Gin lie Ala Asn Pro Ser Thr Pro Ser 

125 130 135 

Glu Thr Lys Lys Pro Arg Ser Val Ala His Leu Thr Gly Asn Pro 

140 145 150 

Arg Ser Arg Ser He Pro Leu Glu Trp Glu Asp Thr Tyr Gly Thr 

155 160 165 

Ala Leu He Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu Val He 

170 175 180 

Asn Glu Ala Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg 

185 190 195 

Gly Gin Ser Cys Asn Ser Gin Pro Leu Ser His Lys Val Tyr Met 

200 205 210 

l 4 o 
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Arg Asn Phe Lys Tyr Pro Gly Asp Leu Val Leu Met Glu Glu Lys 

215 220 225 

Lys Leu Asn Tyr Cys Thr Thr Gly Gin lie Trp Ala His Ser Ser 

230 235 240 

Tyr Leu Gly Ala Val Phe Asn Leu Thr Val Ala Asp His Leu Tyr 

245 250 255 

Val Asn lie Ser Gin Leu Ser Leu He Asn Phe Glu Glu Ser Lys 

260 265 270 

Thr Phe Phe Gly Leu Tyr Lys Leu 

275 278 

mzm^ : 9 

mmcDMZ : 1 3 7 

Ser Val Ala His Leu Thr Gly Asn Pro His Ser Arg Ser He Pro 

15 10 15 

Leu Glu Trp Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly Val 

20 25 30 

Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu Tyr 

35 40 45 

1 4 1 
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Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn 

50 55 60 

Gin Pro Leu Asn His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro 

65 70 75 

Glu Asp Leu Val Leu Met Glu Glu Lys Arg Leu Asn Tyr Cys Thr 

80 85 90 

Thr Gly Gin He Trp Ala His Ser Ser Tyr Leu Gly Ala Val Phe 

95 100 105 

Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn lie Ser Gin Leu 

110 115 120 

Ser Leu He Asn Phe Glu Glu Ser Lys Thr Phe Phe Gly Leu Tyr 

125 130 135 

Lys Leu 
137 



m&m^- : i o 

IS?iJ©g£ : 1 3 8 

Arg Ser Val Ala His Leu Thr Gly Asn Pro His Ser Arg Ser He 
15 10 15 

1 4 2 
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Pro Leu Glu Trp Glu 
20 

Val Lys Tyr Lys Lys 
35 

Tyr Phe Val Tyr Ser 
50 

Asn Gin Pro Leu Asn 
65 

Pro Glu Asp Leu Val 
80 

Thr Thr Gly Gin He 
95 

Phe Asn Leu Thr Ser 
110 

Leu Ser Leu He Asn 
125 

Tyr Lys Leu 
138 

m&m^- : 1 1 

IS^IJ©^^ : 1 7 9 
WM<DW. :Tl JW 



Asp Thr Tyr Gly Thr 
25 

Gly Gly Leu Val He 
40 

Lys Val Tyr Phe Arg 
55 

His Lys Val Tyr Met 
70 

Leu Met Glu Glu Lys 
85 

Trp Ala His Ser Ser 
100 

Ala Asp His Leu Tyr 
115 

Phe Glu Glu Ser Lys 
130 
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-f 

Ala Leu He Ser Gly 
30 

Asn Glu Thr Gly Leu 
45 

Gly Gin Ser Cys Asn 
60 

Arg Asn Ser Lys Tyr 
75 

Arg Leu Asn Tyr Cys 
90 

Tyr Leu Gly Ala Val 
105 

Val Asn He Ser Gin 
120 

Thr Phe Phe Gly Leu 
135 
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wm : 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Phe 
15 10 15 

Thr Asn Gin Ser Leu Lys Val Ser Ser Phe Glu Lys Gin He Ala 

20 25 30 

Asn Pro Ser Thr Pro Ser Glu Lys Lys Glu Pro Arg Ser Val Ala 

35 40 45 

His Leu Thr Gly Asn Pro His Ser Arg Ser He Pro Leu Glu Trp 

50 55 60 

Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly Val Lys Tyr Lys 

65 70 75 

Lys Gly Gly Leu Val lie Asn Glu Thr Gly Leu Tyr Phe Val Tyr 

80 85 90 

Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Gin Pro Leu 

95 100 105 

Asn His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Glu Asp Leu 
110 115 120 

Val Leu Met Glu Glu Lys Arg Leu Asn Tyr Cys Thr Thr Gly Gin 
125 130 135 

He Trp Ala His Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr 
140 145 150 
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Ser Ala Asp His Leu Tyr Val Asn He Ser Gin Leu Ser Leu He 

155 160 165 

Asn Phe Glu Glu Ser Lys Thr Phe Phe Gly Leu Tyr Lys Leu 

170 175 179 

m&m^ : 1 2 

@E?IJCDS£ : 2 7 9 

mwm -.rum 

Met Gin Gin Pro Met Asn Tyr Pro Cys Pro Gin He Phe Trp Val 

5 10 15 

Asp Ser Ser Ala Thr Ser Ser Trp Ala Pro Pro Gly Ser Val Phe 

20 25 30 

Pro Cys Pro Ser Cys Gly Pro Arg Gly Pro Asp Gin Arg Arg Pro 

35 40 45 

Pro Pro Pro Pro Pro Pro Val Ser Pro Leu Pro Pro Pro Ser Gin 

50 55 60 

Pro Leu Pro Leu Pro Pro Leu Thr Pro Leu Lys Lys Lys Asp His 

65 70 75 

Asn Thr Asn Leu Trp Leu Pro Val Val Phe Phe Met Val Leu Val 

80 85 90 
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Ala Leu Val Gly Met Gly Leu Gly Met Tyr Gin Leu Phe His Leu 
95 100 105 

Gin Lys Glu Leu Ala Glu Leu Arg Glu Phe Thr Asn Gin Ser Leu 
110 115 120 

Lys Val Ser Ser Phe Glu Lys Gin He Ala Asn Pro Ser Thr Pro 
125 130 135 

Ser Glu Lys Lys Glu Pro Arg Ser Val Ala His Leu Thr Gly Asn 
140 145 150 

Pro His Ser Arg Ser He Pro Leu Glu Trp Glu Asp Thr Tyr Gly 
155 160 165 

Thr Ala Leu He Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu Val 
170 175 180 

He Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe 
185 190 195 

Arg Gly Gin Ser Cys Asn Asn Gin Pro Leu Asn His Lys Val Tyr 
200 205 210 

Met Arg Asn Ser Lys Tyr Pro Glu Asp Leu Val Leu Met Glu Glu 
215 220 225 

Lys Arg Leu Asn Tyr Cys Thr Thr Gly Gin lie Trp Ala His Ser 
230 235 240 

Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser Ala Asp His Leu 
245 250 255 
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Tyr Val Asn 


He Ser Gin 




260 


Lys Thr Phe Phe Gly Leu 




275 


w&m^: 1 


3 




4 1 1 


wizwm : @ 




unomm : 


c DNA t 


: 




AAA GTG GCC 


CAT TTA ACA 


CTG GAA TGG 


GAA GAC ACC 


AAG TAT AAG 


AAG GGT GGC 


TTT GTA TAT 


TCC AAA GTA 


CTG CCC CTG 


AGC CAC AAG 


CAG GAT CTG 


GTG ATG ATG 


ACT GGG CAG 


ATG TGG GCC 


AAT CTT ACC 


ACT GCT GAT 


TCT CTG GTC 


AAT TTT GAG 


AAG CTC 




@2?iJ#-5§ : 1 


4 



Leu 


Ser Leu lie 


Asn 




265 




Tyr 


Lys Leu 






279 




o 


mRNA 




GGC 


AAG TCC AAC 


TCA 


TAT 


GGA ATT GTC 


CTG 


CTT 


GTG ATC AAT 


GAA 


TAC 


TTC CGG GGT 


CAA 


GTC 


TAC ATG AGG 


AAC 


GAG 


GGG AAG ATG 


ATG 


CGC 


AGC AGC TAC 


CTG 


CAT 


TTA TAT GTC 


AAC 


GAA 


TCT CAG ACG 


TTT 



Phe Glu Glu Ser 
270 



AGG 


TCC 


ATG 


CCT 


45 


CTT 


TCT 


GGA 


GTG 


90 


ACT 


GGG 


CTG 


TAC 


135 


TCT 


TGC 


AAC 


AAC 


180 


TCT 


AAG 


TAT 


CCC 


225 


AGC 


TAC 


TGC 


ACT 


270 


GGG 


GCA 


GTG 


TTC 


315 


GTA 


TCT 


GAG 


CTC 


360 


TTC 


GGC 


TTA 


TAT 


405 



411 
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mM<D&& : 4 1 4 

un<om : mm 

le^JOSS: cDNA to mRNA 
WM : 

AGG AAA GTG GCC CAT TTA ACA GGC AAG TCC AAC TCA AGG TCC ATG 45 

CCT CTG GAA TGG GAA GAC ACC TAT GGA ATT GTC CTG CTT TCT GGA 90 

GTG AAG TAT AAG AAG GGT GGC CTT GTG ATC AAT GAA ACT GGG CTG 135 

TAC TTT GTA TAT TCC AAA GTA TAC TTC CGG GGT CAA TCT TGC AAC 180 

AAC CTG CCC CTG AGC CAC AAG GTC TAC ATG AGG AAC TCT AAG TAT 225 

CCC CAG GAT CTG GTG ATG ATG GAG GGG AAG ATG ATG AGC TAC TGC 270 

ACT ACT GGG CAG ATG TGG GCC CGC AGC AGC TAC CTG GGG GCA GTG 315 

TTC AAT CTT ACC ACT GCT GAT CAT TTA TAT GTC AAC GTA TCT GAG 360 

CTC TCT CTG GTC AAT TTT GAG GAA TCT CAG ACG TTT TTC GGC TTA 405 

TAT AAG CTC 414 

m&m^ : 1 5 

IE?«jGDg£ : 5 3 7 

WmoWM : cDNA to mRNA 

mm : 

CAG CTC TTC CAC CTA CAG AAG GAG CTG GCA GAA CTC CGA GAG TCT 45 
ACC AGC CAG ATG CAC ACA GCA TCA TCT TTG GAG AAG CAA ATA GGC 90 

1 4 8 
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aap PPP APT PPA 

CAC Ctt Abl btA 


ppp 
ttt 


PPT PA A 
tt 1 bAA 


AAA 
AAA 


PAT TTA APA PPP 

CAT 11 A ALA but 


A AP 

AAb 


TPP AAP 

Itt AAt 


TP A 
ItA 


PA A PAP APP TAT 

GAA bAt AOL 1AI 


PP A 

bbA 


ATT PTP 

All bit 


PTP 
t lb 


A AP PPT PPP PTT 

AAb bb 1 bbb t 1 1 


PTP 

bib 


ATP AAT 
Alt AA1 


HAA 
UAA 


TPP AAA PTA TAP 

TIC AAA blA iAt 


TTP 
1 It 


PPP PPT 
tbb bbl 


PAA 
tAA 


APP PAP A AP PTP 

Abt tAt AAb bit 


TAP 
lAt 


ATP APP 
Alb Abb 


AAP 
AAt 


PTP ATP ATP PAP 

bib Alb Alb bAb 


PPP 

bbb 


AAP ATP 
AAb Alb 


ATH 
Alt 


ATG TGG GCC CGC 


AGC 


AGC TAC 


CTG 


AGT GCT GAT CAT 


TTA 


TAT GTC 


AAC 


AAT TTT GAG GAA 


TCT 


CAG ACG 


TTT 
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AAG GAG CTG AGG AAA GTG GCC 135 
AGG TCC ATG CCT CTG GAA TGG 180 
CTT TCT GGA GTG AAG TAT AAG 225 
ACT GGG CTG TAC TTT GTA TAT 270 
TCT TGC AAC AAC CTG CCC CTG 315 
TCT AAG TAT CCC CAG GAT CTG 360 
AGC TAC TGC ACT ACT GGG CAG 405 
GGG GCA GTG TTC AAT CTT ACC 450 
GTA TCT GAG CTC TCT CTG GTC 495 
TTC GGC TTA TAT AAG CTC 537 



WZW^ : 1 6 
iE^iJCDg^ : 8 4 3 

K?iJ©*i^ : c DNA t o mRNA 

mn : 

ATG CAG CAG CCC TTC AAT TAC CCA TAT CCC CAG ATC TAC TGG GTG 45 

GAC AGC AGT GCC AGC TCT CCC TGG GCC CCT CCA GGC ACA GTT CTT 90 

CCC TGT CCA ACC TCT GTG CCC AGA AGG CCT GGT CAA AGG AGG CCA 135 

CCA CCA CCA CCG CCA CCG CCA CCA CTA CCA CCT CCG CCG CCG CCG 180 

CCA CCA CTG CCT CCA CTA CCG CTG CCA CCC CTG AAG AAG AGA GGG 225 

AAC CAC AGC ACA GGC CTG TGT CTC CTT GTG ATG TTT TTC ATG GTT 270 
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CTG GTT GCC TTG GTA GGA TTG GGC 
CAC CTA CAG AAG GAG CTG GCA GAA 
ATG CAC ACA GCA TCA TCT TTG GAG 
CCA CCC CCT GAA AAA AAG GAG CTG 
GGC AAG TCC. AAC TCA AGG TCC ATG 
TAT GGA ATT GTC CTG CTT TCT GGA 
CTT GTG ATC AAT GAA ACT GGG CTG 
TAC TTC CGG GGT CAA TCT TGC AAC 
GTC TAC ATG AGG AAC TCT AAG TAT 
GAG GGG AAG ATG ATG AGC TAC TGC 
CGC AGC AGC TAC CTG GGG GCA GTG 
CAT TTA TAT GTC AAC GTA TCT GAG 
GAA TCT CAG ACG TTT TTC GGC TTA 



CTG GGG ATG TTT CAG CTC TTC 315 

CTC CGA GAG TCT ACC AGC CAG 360 

AAG CAA ATA GGC CAC CCC AGT 405 

AGG AAA GTG GCC CAT TTA ACA 450 

CCT CTG GAA TGG GAA GAC ACC 495 

GTG AAG TAT AAG AAG GGT GGC 540 

TAC TTT GTA TAT TCC AAA GTA 585 

AAC CTG CCC CTG AGC CAC AAG 630 

CCC CAG GAT CTG GTG ATG ATG 675 

ACT ACT GGG CAG ATG TGG GCC 720 

TTC AAT CTT ACC AGT GCT GAT 765 

CTC TCT CTG GTC AAT TTT GAG 810 

TAT AAG CTC 843 



mzm^ : 1 7 

IE?lJ©g£ : 4 1 1 

mncDUM : c DNA to mRNA 
WIW : 

AGT GTG GCC CAC TTA ACA GGG AAC CCC CGC TCA AGG TCC ATC CCT 45 
CTG GAA TGG GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA GTG 90 
AAG TAT AAG AAA GGC GGC CTT GTG ATC AAT GAG GCT GGG TTG TAC 135 
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TTC GTA TAT TCC AAA GTA TAC TTC 
CAG CCC CTA AGC CAC AAG GTC TAT 
GGG GAT CTG GTG CTA ATG GAG GAG 
ACT GGC CAG ATA TGG GCC CAC AGC 
AAT CTT ACC GTT GCT GAC CAT TTA 
TCT CTG ATC AAT TTT GAG GAA TCT 
AAG CTT 



CGG GGT CAG TCT TGC AAC AGC 180 

ATG AGG AAC TTT AAG TAT CCT 225 

AAG AAG TTG AAT TAC TGC ACT 270 

AGC TAC CTA GGG GCA GTA TTT 315 

TAT GTC AAC ATA TCT CAA CTC 360 

AAG ACC TTT TTT GGC TTA TAT 405 

411 



wzm^- : 1 8 

I2?|J©S£ : 4 1 4 

mncom. mm 

WMOWM : c DNA to mRNA 
WM : 

AGG ACT GTG GCC CAC TTA ACA GGG AAC CCC CGC TCA AGG TCC ATC 45 

CCT CTG GAA TGG GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA 90 

GTG AAG TAT AAG AAA GGC GGC CTT GTG ATC AAT GAG GCT GGG TTG 135 

TAC TTC GTA TAT TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC 180 

AGC CAG CCC CTA AGC CAC AAG GTC TAT ATG AGG AAC TTT AAG TAT 225 

CCT GGG GAT CTG GTG CTA ATG GAG GAG AAG AAG TTG AAT TAC TGC 270 

ACT ACT GGC CAG ATA TGG GCC CAC AGC AGC TAC CTA GGG GCA GTA 315 

TTT AAT CTT ACC GTT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA 360 

CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC TTT TTT GGC TTA 405 
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TAT AAG CTT 

m,&m^r : 1 9 

UWm. : 5 3 7 

sh^ijom : mm 

%&M(Dmm : c DNA t o ml 

mm : 

CAA CTC TTT CAT CTA CAG AAG GAA 
ACC AAC.CAC AGC CTT AGA GTA TCA 
AAC CCC AGC ACA CCC TCT GAA ACC 
CAC TTA ACA GGG AAC CCC CGC TCA 
GAA GAC ACA TAT GGA ACT GCT TTG 
AAA GGC GGC CTT GTG ATC AAT GAG 
TCC AAA GTA TAC TTC CGG GGT CAG 
AGC CAC AAG GTC TAT ATG AGG AAC 
GTG CTA ATG GAG GAG AAG AAG TTG 
ATA TGG GCC CAC AGC AGC TAC CTA 
GTT GCT GAC CAT TTA TAT GTC AAC 
AAT TTT GAG GAA TCT AAG ACC TTT 



NA 



Liu 


PPA PA A PTP PPT PAP TTP 

ulA UAA U 1 L Uj 1 GAG 1 1 L 


AC 

45 


TPT 


TTT PAA AAP PAA ATA PPP 

111 (jAA AAb LAA AlA ULU 


90 


AAA 


AAG CCA AGG AGT GTG GCC 


135 


AGG 


TCC ATC CCT CTG GAA TGG 


180 


ATC 


TCT GGA GTG AAG TAT AAG 


225 


GCT 


GGG TTG TAC TTC GTA TAT 


270 


TCT 


TGC AAC AGC CAG CCC CTA 


315 


TTT 


AAG TAT CCT GGG GAT CTG 


360 


AAT 


TAC TGC ACT ACT GGC CAG 


405 


GGG 


GCA GTA TTT AAT CTT ACC 


450 


ATA 


TCT CAA CTC TCT CTG ATC 


495 


TTT 


GGC TTA TAT AAG CTT 


537 



m^m^r : 2 0 
Se^IJCDg^ : 8 3 4 
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WlfflCDWM : c DNA to mR 

mn : 



ATP 
nlu 


PAP 

Lnu 


PAP 


PPP 

LLL 


PTP 


AAT 


TAP 


CPA 


HAP 
urtL 


APP 

AuL 


APT 
nU 1 


PPP 


APT 
nu i 


TPT 


PPT 

Uu 1 


TPiPt 

1 uu 


TPT 


TPT 
lul 


PPA 


TPP 

1 Uu 


TPT 


uuu 


PPT 
uu i 


AGA 

nun 


ppp 

LLu 


PPT 
LL 1 


PPA 
uun 


PPA 


PPA 

uun 


PPT 

UU I 


PPA 


TCA 

i un 


PPA 
LLA 


PPP 
LLL 


PPP 
LLu 


PTP 
Liu 


PPT 

LL i 


PPA 
LLrt 


PTA 
Lin 


APP 
nuL 


ATA 

AlA 


PAP 
uAu 


PTP 
Liu 


TPP 
luu 


PTA 
LI A 


PPP 
LLu 


PTP 
ulu 


ATA 
nlrt 


PTP 
LIL 


PTT 
ul 1 


PPA 
uuA 


ATP 
Alu 


PPP 


TTA 
I In 


PPA 
uurt 


ATP 
nlu 


AAP 

AAb 


PA A 
LAA 


PTP 
Liu 


PPA 
uLA 


PA A 
uAA 


PTP 
OIL 


PPT 
Lul 


PAP 
uAu 


PT A 

blA 


TP A 

1LA 


TPT 
1LI 


TTT 
1 1 1 


PA A 
UAA 


A AP 
AAu 


PAA 
LAA 


ATA 
AlA 


PA A 

uAA 


APP 

ALU 


AAA 
AAA 


A AP 
AAu 


PPA 
LLA 


APP 
Auu 


APT 
Aul 


PTP 
ulu 


PPP 
LuL 


TP A 
ILrt 


APP 
nuu 


TPP 
ILL 


ATP 
nl L 


PPT 
LL 1 


PTP 
Liu 


PAA 

Unn 


PPT 
uH 


TTP 
1 lu 


ATP 
nl L 


TPT 
l L l 


PPA 
uun 


PTP 

U1U 


AAP 
nnU 


TAT 
In l 


AAT 
AA1 


PAP 
unu 


PPT 

UL 1 


PPP 
uuu 


TTP 
1 1 u 


TAP 
lnu 


TTP 
i iu 


PTA 
U In 


GGT 


CAG 


TCT 


TGC 


AAC 


AGC 


CAG 


ccc 


AGG 


AAC 


TTT 


AAG 


TAT 


CCT 


GGG 


GAT 


AAG 


TTG 


AAT 


TAC 


TGC 


ACT 


ACT 


GGC 


TAC 


CTA 


GGG 


GCA 


GTA 


TTT 


AAT 


CTT 


GTC 


AAC 


ATA 


TCT 


CAA 


CTC 


TCT 


CTG 


ACC 


TTT 


TTT 


GGC 


TTA 


TAT 


AAG 


CTT 
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NA 



TPT 

1 U 1 


PPP 


PAG 

unu 


ATP 


TAP 

i nu 


TP.G 

1 UU 


GTA 

u i n 




PiPT 

Uu 1 


PPT 


PPA 


UUU 


TPA 

i un 


PTT 

U 1 1 


TTT 


90 


PiPtPi 
UUU 


PPA 
uun 


PtPrA 

uun 


PAA 

vnn 


APPi 

nuu 


APtA 

nun 


CCA 

uun 


135 


CPA 

vvn 


PTA 

via 


CPA 

vvn 


CPPi 

uuu 


PPT 

UU 1 


TCC 

1 UU 


CAA 

unn 


180 

X uv 


PPT 
uu i 


PTA 

bin 


AAP 

nnU 


AAP 

nnU 


AAP 

nnU 


PAP 

Unu 


AAP 

nnu 


99^ 


TTT 
ill 


TTP 
1 1L 


ATP 
nlu 


PTP 
ulu 


PTP 
ulu 


PTP 
Ul u 


PPT 
UU 1 


970 


TAT 
Irti 


PAA 
Lrtrt 


PTP 
L 1 L 


TTT 
ill 


PAT 
Ln 1 


PTA 
tin 


PAP 

unU 


OIJ 


TTP 
1 1L 


APP 
ALL 


AAP 
rtrtL 


PAP 
LAL 


APP 
nuL 


PTT 
L 1 I 


APA 
nun 


OQU 


PPP 
uLL 


AAP 
AAL 


PPP 
LLL 


APP 
nuL 


APA 
nLn 


PPP 
LLL 


TPT 
1 L 1 


APR 


PPP 
uLL 


PAP 
LrtL 


TTA 
I In 


APA 
nLn 


PPP 
uuu 


AAP 
nAL 


PPP 
LLL 


4R0 


TPP 
1UU 


PAA 
Unn 


PAP 
unu 


APA 
nun 


TAT 
Inl 


PPA 
Uun 


APT 
nu 1 


*±v o 


AAP 
nnU 


AAA 
Ann 


PPP 
UUU 


PPP 
UUU 


PTT 
u 1 1 


PTP 

U 1 u 


ATP 

nlu 


R40 


TAT 


TCC 


AAA 


GTA 


TAC 


TTC 


CGG 


585 


CTA 


AGC 


CAC 


AAG 


GTC 


TAT 


ATG 


630 


CTG 


GTG 


CTA 


ATG 


GAG 


GAG 


AAG 


675 


CAG 


ATA 


TGG 


GCC 


CAC 


AGC 


AGC 


720 


ACC 


GTT 


GCT 


GAC 


CAT 


TTA 


TAT 


765 


ATC 


AAT 


TTT 


GAG 


GAA 


TCT 


AAG 


810 



834 
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mzm^- : 21. 
mnom a i 1 
umomm mm 

IS^ijOMrcDNA to mRNA 

mn : 

AGT GTG GCC CAT TTA ACA GGG AAC CCC CAC TCA AGG TCC ATC CCT 45 

CTG GAA TGG GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA GTG 90 

AAG TAT AAG AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG TAC 135 

TTC GTG TAT TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AAC 180 

CAG CCC CTA AAC CAC AAG GTC TAT ATG AGG AAC TCT AAG TAT CCT 225 

GAG GAT CTG GTG CTA ATG GAG GAG AAG AGG TTG AAC TAC TGC ACT 270 

ACT GGA CAG ATA TGG GCC CAC AGC AGC TAC CTG GGG GCA GTA TTC 315 

AAT CTT ACC AGT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA CTC 360 

TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC TTT TTC GGC TTG TAT 405 

AAG CTT 411 

@Z?iJ#-5§- : 2 2 

mncom ■. 4 1 a 

I2?IJ©M : c DNA to mRNA 
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A PP 

AGG 


A PT 

AGT 


PTP 

Gib 


ppp 
GIL 


PAT TTA APA PPP AAP PPP PAP TPA APP TPP ATP 

LAI 11A ALA bbb AAL LLL LAL ILA Abb ILL AIL 


40 


PPT 

LL1 


PTP 

Lib 


PA A 

bAA 


TPP 

Ibb 


PA A PAP APA TAT PPA APP PPT PTP ATP TPT PPA 
bAA bAb AbA lAi bbA Abb bbl bib AIL I LI uuA 




PTP 

b 1 It 


A AP 

AAb 


TAT 
1AI 


A AP 
AAb 


AAA PPT PPP PTT PTP ATP AAP PA A APT PPP TTP 
AAA bb I bbb b I 1 ulu n I L rtttL Lrnn /\L I uUu 1 1 u 


1 9R 


TAP 
1AL 


TTP 


PTP 

bib 


TAT 
1A1 


TPP AAA PTA TAP TTP PPP PPT PAP TPT TPP AAP 
Ibb AAA blA IAL lib bbb bbl bAb lb I IbL AAL 


1 QP 
loU 


A A P 

AAL 


PAP 

bAb 


ppp 

ILL 


PTA 

LIA 


AAP PAP AAP PTP TAT ATP APP AAP TPT AAP TAT 
AAL bAL AAb blL IA1 Alb Abb AAb ibl AAU IAI 




PPT 

LL1 


PAP 

bAb 


PAT 

bAl 


PTP 

Lib 


PTP PTA ATP PAP PAP AAP APP TTP AAP TAP TPP 
bib blA Alb bAb bAb AAb Abb lib AAb lAb ibb 


970 


APT 

AL1 


APT 

Abl 


PPA 

bbA 


PAP 
LAb 


ATA TPP PPP PAP APP APP TAP PTP PPP PPA PTA 
A1A Ibb bbb LnL nUL nul/ InL Ulu uuU uln uln 


01 u 


TTC 


AAT 


CTT 


ACC 


AGT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA 


360 


CTC 


TCT 


CTG 


ATC 


AAT TTT GAG GAA TCT AAG ACC TTT TTC GGC TTG 


405 


TAT 


AAG 


CTT 






414 



wzmn 2 3 
mffl&m. : 5 3 7 
mmvmm ■. w 

ie^iJcDM:cDNA to mRNA 

CAG CTC TTC CAC CTG CAG AAG GAA CTG GCA GAA CTC CGT GAG TTC 45 
ACC AAC CAA AGC CTT AAA GTA TCA TCT TTT GAA AAG CAA ATA GCC 90 
AAC CCC AGT ACA CCC TCT GAA AAA AAA GAG CCG AGG AGT GTG GCC 135 
CAT TTA ACA GGG AAC CCC CAC TCA AGG TCC ATC CCT CTG GAA TGG 180 
GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA GTG AAG TAT AAG 225 
AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT 270 
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TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AAC CAG CCC CTA 315 

AAC CAC AAG GTC TAT ATG AGG AAC TCT AAG TAT CCT GAG GAT CTG 360 

GTG CTA ATG GAG GAG AAG AGG TTG AAC TAC TGC ACT ACT GGA CAG 405 

ATA TGG GCC CAC AGC AGC TAC CTG GGG GCA GTA TTC AAT CTT ACC 450 

ACT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA CTC TCT CTG ATC 495 

AAT TTT GAG GAA TCT AAG ACC TTT TTC GGC TTG TAT AAG CTT 537 

mmm^r : 2 4 
iE?iJ©5£ : 8 3 7 

wzwmm : 

ie?iJCDM : c DNA to mRNA 

se^ij : 

ATG CAG CAG CCC ATG AAT TAC CCA TGT CCC CAG ATC TTC TGG GTA 45 

GAC AGC AGT GCC ACT TCA TCT TGG GCT CCT CCA GGG TCA GTT TTT 90 

CCC TGT CCA TCT TGT GGG CCT AGA GGG CCG GAC CAA AGG AGA CCG 135 

CCA CCT CCA CCA CCA CCT GTG TCA CCA CTA CCA CCG CCA TCA CAA 180 

CCA CTC CCA CTG CCG CCA CTG ACC CCT CTA AAG AAG AAG GAC CAC 225 

AAC ACA AAT CTG TGG CTA CCG GTG GTA TTT TTC ATG GTT CTG GTG 270 

GCT CTG GTT GGA ATG GGA TTA GGA ATG TAT CAG CTC TTC CAC CTG 315 

CAG AAG GAA CTG GCA GAA CTC CGT GAG TTC ACC AAC CAA AGC CTT 36.0 

AAA GTA TCA TCT TTT GAA AAG CAA ATA GCC AAC CCC AGT ACA CCC 405 

TCT GAA AAA AAA GAG CCG AGG AGT GTG GCC CAT TTA ACA GGG AAC 450 
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CCC CAC TCA AGG TCC ATC CCT CTG GAA TGG GAA GAC ACA TAT GGA 495 

ACC GCT CTG ATC TCT GGA GTG AAG TAT AAG AAA GGT GGC CTT GTG 540 

ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT TCC AAA GTA TAC TTC 585 

CGG GGT CAG TCT TGC AAC AAC CAG CCC CTA AAC CAC AAG GTC TAT 630 

ATG AGG AAC TCT AAG TAT CCT GAG GAT CTG GTG CTA ATG GAG GAG 675 

AAG AGG TTG AAC TAC TGC ACT ACT GGA CAG ATA TGG GCC CAC AGC 720 

AGC TAC CTG GGG GCA GTA TTC AAT CTT ACC ACT GCT GAC CAT TTA 765 

TAT GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT 810 

AAG ACC TTT TTC GGC TTG TAT AAG CTT 837 



mm^- : 2 5 

@S?|J©S£ : 1 6 2 3 

eposes -.tuw. 

SE^iJCDS : c DNA to mRNA 

TCAGAGTCCT 10 

GTCCTTGACA CTTCAGTCTC CACAAGACTG AGAGGAGGAA ACCCTTTCCT GGGGCTGGGT 70 
GCC ATG CAG CAG CCC GTG AAT TAC CCA TGT CCC CAG ATC TAC TGG GTA 118 
Met Gin Gin Pro Val Asn Tyr Pro Cys Pro Gin He Tyr Trp Val 
15 10 15 

GAC AGC AGT GCC ACT TCT CCT TGG GCT CCT CCA GGG TCA GTT TTT TCT 166 
Asp Ser Ser Ala Thr Ser Pro Trp Ala Pro Pro Gly Ser Val Phe Ser 
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20 25 30 

TGT CCA TCC TCT GGG CCT AGA GGG CCA GGA CAA AGG AGA CCA CCG CCT 214 
Cys Pro Ser Ser Gly Pro Arg Gly Pro Gly Gin Arg Arg Pro Pro Pro 

35 40 45 

CCA CCA CCA CCT CCA TCA CCA CTA CCA CCG CCT TCC CAA CCA CCC CCG 262 
Pro Pro Pro Pro Pro Ser Pro Leu Pro Pro Pro Ser Gin Pro Pro Pro 

50 55 60 

CTG CCT CCA CTA AGC CCT CTA AAG AAG AAG GAC AAC ATA GAG CTG TGG 310 
Leu Pro Pro Leu Ser Pro Leu Lys Lys Lys Asp Asn He Glu Leu Trp 

65 70 75 

CTA CCG GTG ATA TTT TTC ATG GTG CTG GTG GCT CTG GTT GGA ATG GGG 358 
Leu Pro Val He Phe Phe Met Val Leu Val Ala Leu Val Gly Met Gly 
80 85 90 95 

TTA GGA ATG TAT CAA CTC TTT CAT CTA CAG AAG GAA CTG GCA GAA CTC 406 
Leu Gly Met Tyr Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu 

100 105 110 

CGT GAG TTC ACC AAC CAC AGC CTT AGA GTA TCA TCT TTT GAA AAG CAA 454 
Arg Glu Phe Thr Asn His Ser Leu Arg Val Ser Ser Phe Glu Lys Gin 

115 120 125 

ATA GCC AAC CCC AGC ACA CCC TCT GAA ACC AAA AAG CCA AGG ACT GTG 502 
He Ala Asn Pro Ser Thr Pro Ser Glu Thr Lys Lys Pro Arg Ser Val 
130 135 140 
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GCC CAC TTA ACA GGG AAC CCC CGC TCA AGG TCC ATC CCT CTG GAA TGG 550 
Ala His Leu Thr Gly Asn Pro Arg Ser Arg Ser He Pro Leu Glu Trp 

145 150 155 

GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA GTG AAG TAT AAG AAA 598 
Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly Val Lys Tyr Lys Lys 
160 165 170 175 

GGC GGC CTT GTG ATC AAT GAG GCT GGG TTG TAC TTC GTA TAT TCC AAA 646 
Gly Gly Leu Val He Asn Glu Ala Gly Leu Tyr Phe Val Tyr Ser Lys 

180 185 190 

GTA TAC TTC CGG GGT CAG TCT TGC AAC AGC CAG CCC CTA AGC CAC AAG 694 
Val Tyr Phe Arg Gly Gin Ser Cys Asn Ser Gin Pro Leu Ser His Lys 

195 200 205 

GTC TAT ATG AGG AAC TTT AAG TAT CCT GGG GAT CTG GTG CTA ATG GAG 742 
Val Tyr Met Arg Asn Phe Lys Tyr Pro Gly Asp Leu Val Leu Met Glu 

210 215 220 

GAG AAG AAG TTG AAT TAC TGC ACT ACT GGC CAG ATA TGG GCC CAC AGC 790 
Glu Lys Lys Leu Asn Tyr Cys Thr Thr Gly Gin He Trp Ala His Ser 

225 230 235 

AGC TAC CTA GGG GCA GTA TTT AAT CTT ACC GTT GCT GAC CAT TTA TAT 838 
Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Val Ala Asp His Leu Tyr 
240 245 250 255 

GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC 886 
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Val Asn He Ser Gin Leu Ser Leu He Asn Phe Glu Glu Ser Lys Thr 

260 265 270 

TTT TTT GGC TTA TAT AAG CTT TAAAGGAAAA AGCATTTTAG AATGATCTAT 937 
Phe Phe Gly Leu Tyr Lys Leu 
275 278 

TATTCTTTAT CATGGATGCC AGGAATATTG TCTTCAATGA GAGTCTTCTT AAGACCAATT 997 
GAGCCACAAA GACCACAAGG TCCAACAGGT CAGCTACCCT TCATTTTCTA GAGGTCCATG 1057 
GAGTGGTCCT TAATGCCTGC ATCATGAGCC AGATGGGAAG AAGACTGTTC CTGAGGAACA 1117 
TAAAGTTTTG GGCTGCTGTG TGGCAATGCA GAGGCAAAGA GAAGGAACTG TCTGATGTTA 1177 
AATGGCCAAG AGCATTTTAG CCATTGAAGA AAAAAAAAAC CTTTAAACTC ACCTTCCAGG 1237 
GTGGGTCTAC TTGCTACCTC ACAGGAGGCC GTCTTTTAGA CACATGGTTG TGGTATGACT 1297 
ATACAAGGGT GAGAAAGGAT GCTAGGTTTC ATGGATAAGC TAGAGACTGA AAAAAGCCAG 1357 
TGTCCCATTG GCATCATCTT TATTTTTAAC TGATGTTTTC TGAGCCCACC TTTGATGCTA 1417 
ACAGAGAAAT AAGAGGGGTG TTTGAGGCAC AAGTCATTCT CTACATAGCA TGTGTACCTC 1477 
CAGTGCAATG ATGTCTGTGT GTGTTTTTAT GTATGAGAGT AGAGCGATTC TAAAGAGTCA 1537 
CATGAGTACA ACGCGTACAT TACGGAGTAC ATATTAGAAA CGTATGTGTT ACATTTGATG 1597 
CTAGAATATC TGAATGTTTC TTGCTA 1623 

m^m^- : 2 6 

lS?iJ©g£ : 4 2 6 
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mm : 

GATTTATTTC AGGC 14 

AAG TCC AAC TCA AGG TCC ATG CCT CTG GAA TGG GAA GAC ACC TAT 59 
Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp Glu Asp Thr Tyr 

5 10 15 

GGA ATT GTC CTG CTT TCT GGA GTG AAG TAT AAG AAG GGT GGC CTT 104 
Gly lie Val Leu Leu Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu 

20 25 30 

GTG ATC AAT GAA ACT GGG CTG TAC TTT GTA TAT TCC AAA GTA TAC 149 
Val lie Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr 

35 40 45 

TTC CGG GGT CAA TCT TGC AAC AAC CTG CCC CTG AGC CAC AAG GTC 194 
Phe Arg Gly Gin Ser Cys Asn Asn Leu Pro Leu Ser His Lys Val 

50 55 60 

TAC ATG AGG AAC TCT AAG TAT CCC CAG GAT CTG GTG ATG ATG GAG 239 
Tyr Met Arg Asn Ser Lys Tyr Pro Gin Asp Leu Val Met Met Glu 

65 70 75 

GGG AAG ATG ATG AGC TAC TGC ACT ACT GGG CAG ATG TGG GCC CGC 284 
Gly Lys Met Met Ser Tyr Cys Thr Thr Gly Gin Met Trp Ala Arg . 

80 85 90 

AGC AGC TAC CTG GGG GCA GTG TTC AAT CTT ACC ACT GCT GAT CAT 329 
Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser Ala Asp His 
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95 100 105 

TTA TAT GTC AAC GTA TCT GAG CTC TCT CTG GTC AAT TTT GAG GAA 374 
Leu Tyr Val Asn Val Ser Glu Leu Ser Leu Val Asn Phe Glu Glu 

110 115 120 

TCT CAG ACG TTT TTC GGC TTA TAT AAG CTC TAA GAGAAGCACT 417 
Ser Gin Thr Phe Phe Gly Leu Tyr Lys Leu 

125 130 
TTGGGATTC 426 



W&m^- : 2 7 
WM<D&& : 2 4 3 3 

mmomm mm 

AATTATAATG TATAAAAAAG CATGCAATTA TAATTCATAA AATTATAGCC CCACTGACCA 60 

TTCTCCTGTA GCTGGGAGCA GTTCACACTA ACAGGGCTAT ACCCCCATGC TGACCTGCTC 120 

TGCAGGATCC CAGGAAGGTG AGCATAGCCT ACTAACCTGT TTGGGTAGCA CAGCGACAGC 180 

AACTGAGGCC TTGAAGGCTG TTATCAGAAA ATTGTGGGCG GAAACTTCCA GGGGTTTGCT 240 

CTGAGCTTCT TGAGGCTTCT CAGCTTCAGC TGCAAAGTGA GTGGGTGTTT CTTTGAGAAG 300 

CAGAATCAGA GAGAGAGAGA TAGAGAAAGA GAAAGACAGA GGTGTTTCCC TTAGCTATGG 360 

AAACTCTATA AGAGAGATCC AGCTTGCCTC CTCTTGAGCA GTCAGCAACA GGGTCCCGTC 420 

CTTGACACCT CAGCCTCTAC AGGACTGAGA AGAAGTAAAA CCGTTTGCTG GGGCTGGCCT 480 
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GACTCACCAG CTGCC ATG CAG CAG CCC.TTC AAT TAC CCA TAT CCC CAG ATC 531 
Met Gin Gin Pro Phe Asn Tyr Pro Tyr Pro Gin He 
1 5 10 

TAC TGG GTG GAC AGC ACT GCC AGC TCT CCC TGG GCC CCT CCA GGC ACA 579 
Tyr Trp Val Asp Ser Ser Ala Ser Ser Pro Trp Ala Pro Pro Gly Thr 

15 20 25 

GTT CTT CCC TGT CCA ACC TCT GTG CCC AGA AGG CCT GGT CAA AGG AGG 627 
Val Leu Pro Cys Pro Thr Ser Val Pro Arg Arg Pro Gly Gin Arg Arg 

30 35 40 

CCA CCA CCA CCA CCG CCA CCG CCA CCA CTA CCA CCT CCG CCG CCG CCG 675 
Pro Pro Pro Pro Pro Pro Pro Pro Pro Leu Pro Pro Pro Pro Pro Pro 
45 50 55 60 

CCA CCA CTG CCT CCA CTA CCG CTG CCA CCC CTG AAG AAG AGA GGG AAC 723 
Pro Pro Leu Pro Pro Leu Pro Leu Pro Pro Leu Lys Lys Arg Gly Asn 

65 70 75 

CAC AGC ACA GGC CTG TGT CTC CTT GTG ATG TTT TTC ATG GTT CTG GTT 771 
His Ser Thr Gly Leu Cys Leu Leu Val Met Phe Phe Met Val Leu Val 

80 85 90 

GCC TTG GTA GGA.TTG GGC CTG GGG ATG TTT CAG CTC TTC CAC CTA CAG 819 
Ala Leu Val Gly Leu Gly Leu Gly Met Phe Gin Leu Phe His Leu Gin 

95 100 105 

AAG GAG CTG GCA GAA CTC CGA GAG GTAAGCCTGC CGGCAGACTG CTGTGCCCTG 873 
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Lys Glu Leu Ala Glu Leu Arg Glu 
110 115 

GAGGCACCAG GCATAAGGGG ATGGAGGGCC CACTGCCTGG C GATTCTGC 922 

CTCTTTTGCT TAAAGAATTT TATTTTTATT ATACATCTTT TCTCTTTCTG TTTTACTAG 982 
TCT ACC AGC CAG ATG CAC ACA GCA TCA TCT TTG GAG AAG CAA ATA G 1028 
Ser Thr Ser Gin Met His Thr Ala Ser Ser Leu Glu Lys Gin lie G 

120 125 130 

GTGAGTCTTT TTTCGCATGT ACATTGAGTT CCCAAAGATG ATCCTCAGCA CAGAACTATG 1088 
TTAATGGAAT GCCTTAAATT CTGTCCCACA CTTTGGTTTC TGTACACTAT AAGAGGAATT 1148 

C TTCCCA CCAAAATAAT AGTTGCTATT TCATTTTAAC ATATATTTTT 1195 

CCTCTCTCTA TGATACAG 1213 
GC CAC CCC ACT CCA CCC CCT GAA AAA AAG GAG CTG AGG AAA GTG GCC 1260 
ly His Pro Ser Pro Pro Pro Glu Lys Lys Glu Leu Arg Lys Val Ala 
135 140 145 

CAT TTA ACA G GTCTGTATCT GGAAGGTACA GGTGAGAT 1298 

His Leu Thr G 
150 

. . . CTGCAGG TGAGAAGATG GACCAGATGG TCCCTAAGAT CCTTCCCAAC TTTAGAACTT 1355 
TAGAGTTCCT TGGATTTGGC TTTTTCCTTC AGGAAAGGAC TTCAAAGCCT AGCAGATTTG 1415 
GTGCTAGTTC TGAAGATAGT AAAATCTTTG TTCCAGAGAG CAAATATTTT CTCAATAATT 1475 
TCTTACTGCA ATGGATTACG GGTATATACT ATTGTTCCAA TTGTGTGGAT GACAAAATAG 1535 
GACAACGTTG TTGAGGAAAT TCTGTGATGG ATCAAGTTCT GACCCCTCAG CCAGTTCTAT 1595 
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ACCAGCTGTC ATTCTGCGTG AAACATTTGT TGAAGGAAGG GCCCACAGTT TTGCCTTAGA 1655 
AACTTAGTTT GTTGGATGCA TGACTATTCC TTGCTGAAAG CTCCTTTTGG ATTTATTTCA 1715 
G GC AAG TCC AAC TCA AGG TCC ATG CCT CTG GAA TGG GAA GAC ACC TAT 1763 
ly Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp Glu Asp Thr Tyr 
155 160 165 

GGA ATT GTC CTG CTT TCT GGA GTG AAG TAT AAG AAG GGT GGC CTT GTG 1811 
Gly He Val Leu Leu Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu Val 

170 175 180 

ATC AAT GAA ACT GGG CTG TAC TTT GTA TAT TCC AAA GTA TAC TTC CGG 1859 
He Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg 

185 190 195 

GGT CAA TCT TGC AAC AAC CTG CCC CTG AGC CAC AAG GTC TAC ATG AGG 1907 
Gly Gin Ser Cys Asn Asn Leu Pro Leu Ser His Lys Val Tyr Met Arg 

200 205 210 

AAC TCT AAG TAT CCC CAG GAT CTG GTG ATG ATG GAG GGG AAG ATG ATG 1955 
Asn Ser Lys Tyr Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met 
215 220 225 230 

AGC TAC TGC ACT ACT GGG CAG ATG TGG GCC CGC AGC AGC TAC CTG GGG 2003 
Ser Tyr Cys Thr Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly 

235 240 245 

GCA GTG TTC AAT CTT ACC AGT GCT GAT CAT TTA TAT GTC AAC GTA TCT 2051 
Ala Val Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser 

1 6 5 
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250 255 260 

GAG CTC TCT CTG GTC AAT TTT GAG GAA TCT CAG ACG TTT TTC GGC TTA 2099 
Glu Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu 

265 270 275 

TAT AAG CTC TAA GAGAAGCACT TTGGGATTCT TTCCATTATG ATTCTTTGTT 2151 
Tyr Lys Leu 

281 

ACAGGCACCG AGAATGTTGT ATTCAGTGAG GGTCTTCTTA CATGCATTTG AGGTCAAGTA 2211 
AGAAGACATG AACCAAGTGG ACCTTGAGAC CACAGGGTTC AAAATGTCTG TAGCTCCTCA 2271 
ACTCACCTAA TGTTTATGAG CCAGACAAAT GGAGGAATAT GACGGAAGAA CATAGAACTC 2231 
TGGGCTGCCA TGTGAAGAGG GAGAAGCATG AAAAAGCAGC TACCAGGTGT TCTACACTCA 2391 
TCTTAGTGCC TGAGAGTATT TAGGCAGATT GAAAAGGACA CC 2433 

W.?m^r : 2 8 
ge?iJ<Dfi£ : 1 7 0 7 

mzwmm : m 

Genomi c DNA 

MM : 

CTGCGGAAAC TTTATAAAGA AAACTTAGCT TCTCTGGAGC AGTCAGCGTC AGAGTTCTGT 60 
CCTTGACACC TGAGTCTCCT CCACAAGGCT GTGAGAAGGA AACCCTTTCC TGGGGCTGGG 120 
TGCC ATG CAG CAG CCC ATG AAT TAC CCA TGT CCC CAG ATC TTC TGG GTA 169 
Met Gin Gin Pro Met Asn Tyr Pro Cys Pro Gin He Phe Trp Val 

1 6 6 
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15 10 15 

GAC AGC AGT GCC ACT TCA TCT TGG GCT CCT CCA GGG TCA GTT TTT CCC 217 
Asp Ser Ser Ala Thr Ser Ser Trp Ala Pro Pro Gly Ser Val Phe Pro 

20 25 30 

TGT CCA TCT TGT GGG CCT AGA GGG CCG GAC CAA AGG AGA CCG CCA CCT 265 
Cys Pro Ser Cys Gly Pro Arg Gly Pro Asp Gin Arg Arg Pro Pro Pro 

35 40 45 

CCA CCA CCA CCT GTG TCA CCA CTA CCA CCG CCA TCA CAA CCA CTC CCA 313 
Pro Pro Pro Pro Val Ser Pro Leu Pro Pro Pro Ser Gin Pro Leu Pro 

50 55 60 

CTG CCG CCA CTG ACC CCT CTA AAG AAG AAG GAC CAC AAC ACA AAT CTG 361 
Leu Pro Pro Leu Thr Pro Leu Lys Lys Lys Asp His Asn Thr Asn Leu 

65 70 75 

TGG CTA CCG GTG GTA TTT TTC ATG GTT CTG GTG GCT CTG GTT GGA ATG 409 
Trp Leu Pro Val Val Phe Phe Met Val Leu Val Ala Leu Val Gly Met 
80 85 90 95 

GGA TTA GGA ATG TAT CAG CTC TTC CAC CTG CAG AAG GAA CTG GCA GAA 457 
Gly Leu Gly Met Tyr Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu 

100 105 110 

CTC CGT GAG TTC ACC AAC CAA AGC CTT AAA GTA TCA TCT TTT GAA AAG 505 
Leu Arg Glu Phe Thr Asn Gin Ser Leu Lys Val Ser Ser Phe Glu Lys 
115 120 125 
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CAA ATA GCC AAC CCC ACT ACA CCC TCT GAA AAA AAA GAG CCG AGG ACT 553 
Gin He Ala Asn Pro Ser Thr Pro Ser Glu Lys Lys Glu Pro Arg Ser 

130 135 140 

GTG GCC CAT TTA ACA GGG AAC CCC CAC TCA AGG TCC ATC CCT CTG GAA 601 
Val Ala His Leu Thr Gly Asn Pro His Ser Arg Ser lie Pro Leu Glu 

145 150 155 

TGG GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA GTG AAG TAT AAG 649 
Trp Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly Val Lys Tyr Lys 
160 165 170 175 

AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT TCC 697 
Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser 

180 185 190 

AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AAC CAG CCC CTA AAC CAC 745 
Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Gin Pro Leu Asn His 

195 200 205 

AAG GTC TAT ATG AGG AAC TCT AAG TAT CCT GAG GAT CTG GTG CTA ATG 793 
Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Glu Asp Leu Val Leu Met 

210 215 220 

GAG GAG AAG AGG TTG AAC TAC TGC ACT ACT GGA CAG ATA TGG GCC CAC 841 
Glu Glu Lys Arg Leu Asn Tyr Cys Thr Thr Gly Gin He Trp Ala His 

225 230 235 

AGC AGC TAC CTG GGG GCA GTA TTC AAT CTT ACC ACT GCT GAC CAT TTA 889 
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Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser Ala Asp His Leu 
240 245 250 255 

TAT GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG 937 
Tyr Val Asn He Ser Gin Leu Ser Leu He Asn Phe Glu Glu Ser Lys 
260 265 270 



ACC TTT TTC GGC TTG TAT AAG CTT TAA AAGAAAAAGC ATTTTAAAAT 984 
Thr Phe Phe Gly Leu Tyr Lys Leu 





275 










P A TPT A PT A T 

bAlblAl/lAl 


TPTTT A TP A T 

1 C 1 1 lAllAl 


bbbLAbbAbb 


A ATATTPTPT TP A A TP A P A P 

AA1AI IGICI KjAAIuAOAG 


TCTTCTTAAG 


1 A A A 

1044 


A PPT A TTP A P 

AbllAl IbAb 


ATT A ATT A AP 
Al 1AA1 1AAG 


A PTA P ATP A P 

ALlAbAlbAb 


PPAPAAAPAP PTPATPAPPP 

ILAUAAAbAL LILAibALCb 


CAAGGTCCAA 


1 1 A A 

1104 


P APPTPAPPT 

LAbb i bAbb 1 


ATPPTTP ATT 
A 1 bb 1 1 bA I 1 


TTPTPPAPPT 

I IblbbAbbl 


PP A TPP A PTP PTPPTT A A TP 

bUAlbbAblb blLLIlAAlb 


PPTPP A TP AT 

LLTbCATCAT 


1164 


GAGCCAGATG 


GAAGGAGGTC 


TGTGACTGAG 


GGACATAAAG CTTTGGGCTG 


CTGTGTGACA 


1224 


ATGCAGAGGC 


ACAGAGAAAG 


AACTGTCTGA 


TGTTAAATGG CCAAGAGAAT 


TTTAACCATT 


1284 


GAAG AA 


GACACCTTTA 


CACTCA-CTT 


CCAGGGTGGG TCTACTTACT 


ACCTCACAG- 


1338 


AGGCCGTTTT 


TGAGACATA- 


-GTTGTGGTA 


TGAATATACA AGGGTGAGAA 


AGGAGGCT-C 


1395 


ATTTGACTGA 


TAAGCTAGAG 


ACTGAAAAAA 


AGACAGTGTC TCATTGGCAC 


CATCTTTACT 


1455 


GTTACCTAAT 


GTTTTCTGAG 


CCGACCTTTG 


ATCCTAACGG AGAAGTAAGA 


GGGATGTTTG 


1515 


AGGCACAAAT 


CATTCTCTAC 


ATAGCATGCA 


TACCTCCAGT GCAATGATGT 


CTGTGTGT— 


1573 


TTGTATGTAT 


GAGAGCAAAC 


AGATTCTAAG 


GAGTCATATA AATAAAATAT 


GTACATTATG 


1633 


GAGTACATAT 


TAGAAACC— 


— TGTTACAT 


TTGATGCTAG A-TATCTGAA 


TGTTTCTTGG 


1688 


CAATAAACTC 


TAATAGTCT 








1707 
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IE?iJ#-5§ : 2 9 
mM<D&2 : 9 2 4 

WMOW. : ftil©OTL DNA 
T>f-b>X : y e s 
WM : 



pi J ainnn AAA 

GAATCCCAAA 


GTOCn bTbT 


TAPAPPTTAT ATA APPPPA A A A APPTPTPA 

1 AGAG b 1 1 A 1 A 1 AAGbbG AA AAAbb I b 1 GA 


cn 
DU 


GATTCCTCAA 


A A TTP A PP A r* 

AATTGACCAG 


APAPAOATOA PATAPPTTPA PATATA A ATP 

AGAGAGCTCA GATACGTTGA CATATAAATG 


100 


ATCAGCACTG 


GTAAGATTGA 


ACACTGCCCC CAGGTAGCTG CTGCGGGCCC 


1 PA 

150 


ACATCTGCCC 


AGTAGTGCAG 


TAGCTCATCA TCTTCCCCTC CATCATCACC 


200 


AbAlLLlbbb 


PATAPTTAPA 

bAlALl lAbA 


PTTPPTPATP TAPAPPTTPT rCPTP ATPCC 

bllbbibAlb lAbAbbllbl bbblbAbbbb 


OCA. 


P A PPTTPTTP 

LAbbl Ibl lb 


P A A P A TTP A P 

LAAbAl IbAb 


PPPPPAAPTA TAPTTTPPAA TATAPAAAPT 

bbbbbAAblA lAblllbbAA lAIAbAAAbl 


oUU 


ap apppp apt 
ALAbULLAb 1 


TTP A TTP ATP 

1 1LA1 IbAlb 


APAAPPPPAP PPTTPTTATA PTTPAPTPPA 

AbAAbbbbAb bbiibilAlA bll bAb 1 bbA 




GAAAGCAGGA 


CAATTCCATA 


GGTGTCTTCC CATTCCAGAG GCATGGACCT 


400 


TGAGTTGGAC 


TTGCCTGTTA 


AATGGGCCAC TTTCCTCAGC TCCTTTTTTT 


450 


CAGGGGGTGG 


ACTGGGGTGG 


CCTATTTGCT TCTCCAAAGA TGATGCTGTG 


500 


TGCATCTGGC 


TGGTAGACTC 


TCGGAGTTCT GCCAGCTCCT TCTGTAGGTG 


550 


GAAGAGCTGA 


AACATCCCCA 


GGCCCAATCC TACCAAGGCA ACCAGAACCA 


600 


TGAAAAACAT 


CACAAGGAGA 


CACAGGCCTG TGCTGTGGTT CCCTCTCTTC 


650 


TTCAGGGGTG 


GCAGCGGTAG 


TGGAGGCAGT GGTGGCGGCG GCGGCGGAGG 


700 


TGGTAGTGGT 


GGCGGTGGCG 


GTGGTGGTGG TGGCCTCCTT TGACCAGGCC 


750 


TTCTGGGCAC 


AGAGGTTGGA 


CAGGGAAGAA CTGTGCCTGG AGGGGCCCAG 


800 
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GGAGAGCTGG CACTGCTGTC 
GAAGGGCTGC TGCATGGCAG 
TTTTACTTCT TCTCAGTCCT 





3 0 








: 9 2 4 


















P NT A 

JA. IN l\ 




TV^-trVX : y e s 






mm 








HAAIIPPPAAA 


niinpniipnpn 


I1AP APPf IIIAH AflAAPPPPAA A A APPI IPI IP A 
UAbAbbUUAU AUAAbbbbAA AAAbbUbllbA 


bu 


GAUUCCUCAA 


AAUUGACCAG 


APAPAPPTIPA PATIAPPTIIIP A P ATI ATI A A A IIP 

AbAbAbbubA bAUAbbllllbA bAUAUAAAUb 


1 A A 

100 


AUCAGCACUG 


GUAAGAUUGA 


APAPIIPPPPP PAPPTIAPPIIP PF fPOPPPPPP 

AbAbUbbbbb bAbbUAbbub bUbbbbbbbb 


150 


ACAUCUGCCC 


AGUAGUGCAG 


I1APPI1PAIIPA IIPIIIIPPPPTIP PATIPATIPAPP 

UAbbUbAUbA UbuUbbbbUb bAULAUbAbb 


^UU 


AGAUCCUGGG 


GAUACUUAGA 


PIIIIPPIIPAflP f IAPAPPITT IPf I CPPWr /iPCCC 
uUUbbubAUu UAuAbbUubU ubbUbAubbb 


OCA 


CAGGUUGUUG 


CAAGAUUGAC 


CCCGGAAGUA UACUUUGGAA UAUACAAAGU 


300 


ACAGCCCAGU 


UUCAUUGAUC 


ACAAGGCCAC CCUUCUUAUA CUUCACUCCA 


350 


GAAAGCAGGA 


CAAUUCCAUA 


GGUGUCUUCC CAUUCCAGAG GCAUGGACCU 


400 


UGAGUUGGAC 


UUGCCUGUUA 


AAUGGGCCAC UUUCCUCAGC UCCUUUUUUU 


450 


CAGGGGGUGG 


ACUGGGGUGG 


CCUAUUUGCU UCUCCAAAGA UGAUGCUGUG 


500 


UGCAUCUGGC 


UGGUAGACUC 


UCGGAGUUCU GCCAGCUCCU UCUGUAGGUG 


550 


GAAGAGCUGA 


AACAUCCCCA 


GGCCCAAUCC UACCAAGGCA ACCAGAACCA 


600 
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UGAAAAACAU CACAAGGAGA CACAGGCCUG UGCUGUGGUU CCCUCUCUUC 650 

UUCAGGGGUG GCAGCGGUAG UGGAGGCAGU GGUGGCGGCG GCGGCGGAGG 700 

UGGUAGUGGU GGCGGUGGCG GUGGUGGUGG UGGCCUCCUU UGACCAGGCC 750 

UUCUGGGCAC AGAGGUUGGA CAGGGAAGAA CUGUGCCUGG AGGGGCCCAG 800 

GGAGAGCUGG CACUGCUGUC CACCCAGUAG AUCUGGGGAU AUGGGUAAUU 850 

GAAGGGCUGC UGCAUGGCAG CUGGUGAGUC AGGCCAGCCC CAGCAAACGG 900 

UUUUACUUCU UCUCAGUCCU GUAG 924 



wsm^ : 3 1 

Se^lJCDg^ : 9 2 4 
IE?iJ©M:cDNA to mRNA 

CTACAGGACT 10 

GAGAAGAAGT AAAACCGTTT GCTGGGGCTG GCCTGACTCA CCAGCTGCC 59 

ATG CAG CAG CCC TTC AAT TAC CCA TAT CCC CAG ATC TAC TGG GTG 104 

GAC AGC ACT GCC AGC TCT CCC TGG GCC CCT CCA GGC ACA GTT CTT 149 

CCC TGT CCA ACC TCT GTG CCC AGA AGG CCT GGT CAA AGG AGG CCA 194 

CCA CCA CCA CCG CCA CCG CCA CCA CTA CCA CCT CCG CCG CCG CCG 239 

CCA CCA CTG CCT CCA CTA CCG CTG CCA CCC CTG AAG AAG AGA GGG 284 

AAC CAC AGC ACA GGC CTG TGT CTC CTT GTG ATG TTT TTC ATG GTT 329 

CTG GTT GCC TTG GTA GGA TTG GGC CTG GGG ATG TTT CAG CTC TTC 374 
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CAC 


r>T a 

CTA 


CAG 


a a r» r> a p r»TP ppa a 

AAG GAG CTG GCA GAA 


ATP 

Alb 


p a p 
LAC 


AP A 

AtA 


PPA TP A TPT TTP PAP 

btA ItA It! I lb bAb 


pp a 
btA 


ppp 
btt 


PPT 
ttl 


PAA AAA AAP PAP PTP 

bAA AAA AAb bAb tlb 


ppp 
bbb 


A AP 

AAb 


TPP 
Itt 


AAP TP A ATP TPP ATP 
AAb ItA Abb Itt Alb 


TAT 

TAT 


GGA 


A TT 

Al I 


PTP PTP PTT TPT PPA 

bit tlb til ltl bbA 


PTT 

tTT 


PTP 

Gib 


ATP 

ATt 


A AT PAA APT PPP PTP 

AAT bAA Atl bbb tlb 


TAP 

lAt 


TTP 
I It 


ppp 

tbb 


PPT PAA TPT TPP AAP 

bbl bAA ltl lbt AAt 


bib 


TAP 
I At 


ATP 

Alb 


APP AAP TPT AAP TAT 

Abb AAt ltl AAb 1AI 


GAG 


GGG 


AAG 


ATG ATG AGC TAC TGC 


CGC 


AGC 


AGC 


TAC CTG GGG GCA GTG 


CAT 


TTA 


TAT 


GTC AAC GTA TCT GAG 


GAA 


TCT 


CAG 


ACG TTT TTC GGC TTA 



TTGGGATTC 



PCT/JP94/01899 

CTC CGA GAG TCT ACC AGC CAG 419 

AAG CAA ATA GGC CAC CCC ACT 464 

AGG AAA GTG GCC CAT TTA ACA 509 

CCT CTG GAA TGG GAA GAC ACC 554 

GTG AAG TAT AAG AAG GGT GGC 599 

TAC TTT GTA TAT TCC AAA GTA 644 

AAC CTG CCC CTG AGC CAC AAG 689 

CCC CAG GAT CTG GTG ATG ATG 734 

ACT ACT GGG CAG ATG TGG GCC 779 

TTC AAT CTT ACC ACT GCT GAT 824 

CTC TCT CTG GTC AAT TTT GAG 869 

TAT AAG CTC TAA GAGAAGCACT 915 

924 



IE^iJ#^- 3 2 
iS?iJ©S$ : 9 2 7 

WM<DW&: cDN A to mRNA 
WM : 

GAGAAGGA AACCCTTTCC TGGGGCTGG GTGCC 32 
ATG CAG CAG CCC ATG AAT TAC CCA TGT CCC CAG ATC TTC TGG GTA 77 
GAC AGC AGT GCC ACT TCA TCT TGG GCT CCT CCA GGG TCA GTT TTT 122 
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ppp 
CCC 


TPT 

TbT 


PP A 

LLA 


TPT 
1L1 


TPT 

Ibl 


PPP 

bbb 


PPT 

LLI 


AP A 

AbA 


ppp 

bbb 


PPP PAP 

LLb bAL 


PA A 

LAA 


APP 

Abb 


APA 

AbA 


ppp 

LLb 


1 fi7 
i 0 / 


PPA 

LLA 


PPT 

LL1 


PPA 
LLA 


PPA 


PPA 
LLA 


PPT 
LLI 


PTP 

ulu 


TP A 
1LA 


PPA 
LLn 


PTA PPA 
Lin LLrt 


ppp 

LLu 


PPA 
LLn 


TP A 
1 Ln 


PAA 
Lnn 


91 9 


PP A 

LLA 


PTP 

L1L 


PPA 

LLA 


PTP 
Lib 


PPP 
LLb 


PPA 
LLA 


PTP 
Lib 


APP 

Abb 


PPT 

bbl 


PTA AAP 
LI A AAu 


AAP 


AAP 
nnu 


PAP 
unL 


PAP 
LAL 


9R7 


A AP 

AAL 


AP A 

ALA 


A AT 

AA1 


PTP 

Lib 


TPP 

Ibb 


PTA 
L1A 


PPP 
LLb 


PTP 
bib 


PTA 
bl A 


TTT TTP 
111 lib 


ATP 
Alb 


PTT 
bl 1 


PTP 
Lib 


PTP 
bib 


90.9 


PPT 

bbl 


PTP 

Lib 


PTT 

bl 1 


PPA 

bbA 


ATP 

Alb 


PPA 
bbA 


TTA 

I IA 


PPA 
bbA 


ATP 
Alb 


TAT PAP 
1 A I bAb 


PTP 
L1L 


TTP 
1 lb 


PAP 
LAL 


PTP 
Lib 


o4 I 


PAP 

LAb 


A AP 

AAb 


P A A 

LAA 


PTP 

Lib 


PPA 

bLA 


PA A 

bAA 


PTP 

L1L 


PPT 

Lbl 


PAP 
bAb 


TTP APP 
1 iL ALL 


AAP 
AAL 


PA A 
LAA 


APP 
Abb 


PTT 
Li 1 




AAA 

AAA 


PTA 

blA 


TP A 

1LA 


TPT 
1L1 


TTT 
1 1 1 


PA A 

bAA 


A AP 
AAb 


PA A 
bAA 


ATA 
AiA 


PPP AAP 
bbb AAb 


PPP 

bbb 


APT 
Abl 


APA 
ALA 


PPP 
LLL 


40 / 


TPT 

ibl 


PA A 

bAA 


AAA 

AAA 


AAA 
AAA 


PAP 

bAb 


PPP 
bbb 


APP 
Abb 


APT 
Aul 


PTP 
uiu 


Ppp PAT 
LLL LA I 


TTA 
I i A 


APA 
ALA 


PPP 


AAP 
nnL 




ppp 

bLL 


PAP 

LAL 


TP A 

1LA 


APP 

Abb 


TPP 

ILL 


ATP 
AIL 


PPT 
LLI 


PTP 
Lib 


PA A 
bAA 


TPP PA A 
Ibb bAA 


PAP 
bAb 


APA 
ALA 


TAT 
1 Al 


PPA 
bbA 


R97 


A PP 

ALL 


PPT 

LLI 


PTP 

Lib 


ATP 

AIL 


TPT 
1LI 


PPA 

bbA 


PTP 

bib 


A AP 

AAb 


TAT 
1A1 


AAP AAA 

AAb AAA 


PPT 

bbl 


PPP 
bbb 


PTT 
LI 1 


PTP 

bib 


K70 


ATC 


AAC 


P A A 

GAA 


A PT 

ACT 


PPP 

GGG 


TTP 

Tib 


TAP 

TAL 


TTP 
1 IL 


PTP 

bib 


TAT TPP 
lAl ILL 


AAA 

AAA 


PTA 

blA 


TAP 

IAL 


TTP 

1 IL 


Dl7 


ppp 

CGG 


PPT 

GGT 


PAP 

CAG 


TCT 


TPP 

TGC 


A A P 

AAL 


A A P 

AAL 


PAP 

CAb 


ppp 

LLL 


PTA AAP 

LIA AAL 


PAP 

LAL 


A AP 

AAb 


PTP 

bTL 


TAT 

TAT 


662 


ATG 


a pp 

AGG 


A A P 

AAC 


TPT 

TCT 


A AP 

AAb 


TAT 

TAT 


PPT 


PAP 

bAb 


PAT 

bAI 


PTP PTP 

Lib bib 


PTA 

LIA 


A TP 

Alb 


PAP 

bAb 


PAP 

bAb 


707 


A AP 

AAb 


app 
Abb 


TTP 

I lb 


A AP 

AAC 


TAP 

I AC 


TPP 

ILL 


APT 

AC1 


APT 

AL1 


PPA 

bbA 


PAP ATA 

bAb A1A 


TPP 

Ibb 


ppp 
bLL 


PAP 

LAL 


APP 

Abb 


7CO 


AGC 


TAC 


CTG 


GGG 


GCA 


GTA 


TTC 


AAT 


CTT 


ACC AGT 


GCT 


GAC 


CAT 


TTA 


797 


TAT 


GTC 


AAC 


ATA 


TCT 


CAA 


CTC 


TCT 


CTG 


ATC AAT 


TTT 


GAG 


GAA 


TCT 


842 


AAG 


ACC 


TTT 


TTC 


GGC 


TTG 


TAT 


AAG 


CTT 


TAA AAGAAAAAGC ATTTTAAAAT 892 



GATCTACTAT TCTTTATCAT GGGCACCAGG AATAT 927 

mm^ : 3 3 

@2?|J©S£ : 2 0 



1 7 4 
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GATTTTCAACCACTCAGTCG 2 0 

I^J#^ : 3 4 
iE^i]CDg$ : 3 7 
WM<DW. : 

1E£IJ©S^ : ^(DWm ^-fiJcDNA K7°5-Yv-2) 

ATGCGGCCGCTGGATCCTTTGTATGAAATTGAGTAAT 37 

@S^J#^- : 3 5 
WMCO^ : 2 4 

ATGCCCAAGTGACTGACATCAACT 24 

mzm^ : 3 6 

@e?lj©g$ : 5 0 
|E?|J©M : t£@t 

mwwm. ftxoWiM mdna (r>^-tr>^y^-r-v-i) 

1 7 5 
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Wlffl : 

GCGCGGATCCAGGAAGTGGGAAAGGATTACCTTCCTCTTTGCACTTGGTG 50 

m&m^ : 3 7 

WM<D^ : 1 0 

CCA/GCCATGG 10 

IE?lJ#-5!- : 3 8 
ie^iJOS^ : 2 0 

iE^ijcDM : &m 

AAGACCACAAGGTCCAACAG 20 

m&mn 3 9 

lE^iJCDg^ : 2 0 

wzwwm momm mdna (-b^^^v-s) 



1 7 6 
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GGTGAGAAAGGATGCTAGGT 20 
Wffltt : 4 0 

mm<£>&£ : 2 0 
m?wm : mm 

WM<D9m : ttLOmk MDNA (7>f-t>X^7^v-2) 
: 

CATGGATAAGCTAGAGACTG 20 

K^J#^- : 4 1 
12^iJ©g$ : 2 0 
: M 

mnomm : Mkomm ^dna (7>ft>x^7>rv-3) 

GTACAACGCGTACATTACGG 20 

mzm^ : 4 2 

le^JCD^^ : 9 2 5 

iE^iicDM : mm 

E?ii©ai: Genomi c DNA 
lE^l : 

AGGAGGAA ACCCTTTCCT GGGGCTGGGT 28 

17 7 
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ppp 

UUU 


atg 


pag 


PAH 


ppp 


gtg 


AAT 

nn 1 


TAP 
i nu 


PPA 

uun 


TPiT 

1 U 1 


PPP 

UUU 


pag 

unu 


ATP 

n i u 


TAC 


TGG GTA 

i vj vj vj i n 


76 


GAC 


AGC 


AGT 


GCC 


ACT 


TCT 


CCT 


TGG 


GCT 


CCT 


CCA 


GGG 


TCA 


GTT 


TTT TCT 


124 


TGT 

1 VJ 1 


TP A 


TPP 

i UU 


TPT 
i u i 


ggg 

UUU 


P.PT 


AGA 

nun 


GGG 

UUU 


CCA 

uun 


GGA 

uun 


CAA 


AGG 

nuu 


AGA 

nvj m 


CCA 


CCG CCT 


172 


PPA 
LLA 


PPA 
LLA 


PPA 
LLA 


PPT 
LLI 


PPA 
LLA 


TP A 
1LA 


PPA 
LLA 


PTA 
LIA 


PPA 
LLA 


PPP 
LLu 


PPT 

UU 1 


TPP 

ILL 


PAA 

LAn 


PPA 

LUn 


PPP PPPr 
UUU UUU 


990 


PTP 
Liu 


PPT 
LLI 


PPA 
LLA 


PTA 
LIA 


APP 
AuL 


PPT 
LLI 


PTA 
Ll A 


AAP 
AAU 


AAP 
nnU 


AAP 
nnu 


PAP 

UnU 


AAP 

nnU 


ATA 
nln 


PAP 
unu 


PTPi TOPr 

UlU 1 UU 




PTA 
U 1 n 


ppp 


PTP 

UlU 


ATA 


TTT 


TTP 

l l U 


ATPi 

n i u 


PtTPi 
UlU 


PTPi 

UlU 


GTG 


GPT 


CTG 

UlU 


GTT 

U I I 


GGA 

uun 


ATG GGG 

n i vj vj \j vj 


316 


TTA 

1 In 


UUn 


ATH 


TAT 

in l 


PAA 

vnn 


PTP 
u i u 


TTT 

111 


PAT 
un l 


PTA 

u l n 


PAG 

unu 


AAG 

nnu 


GAA 

unn 


PTG 

UlU 


GPA 

uun 


GAA PTC 

unn u i \j 


364 


PPT 

UU I 


PAP 


TTP 
1 i u 


APP 
nUU 


AAP 
nnU 


PAP 
unu 


APtP 

nUU 


PTT 

U 1 L 


APfA 

nun 


GTA 

u i n 


TPA 

i un 


TPT 

1 U 1 


TTT 
iii 


GAA 

unn 


AAG PAA 

nnu unn 


412 


ATA 


Plpp 

UUU 


AAP 


PPP 

UUU 


APtP 


APA 

nUn 


PPP 
UUU 


TPT 

1 U 1 


PtAA 

Unn 


APP 

nuu 


AAA 

nnn 


AAG 

nnu 


PPA 

uun 


AGG 

nuu 


AGT GTG 

nu i uiu 


460 


PPP 
uLL 


PAP 
UAL 


TTA 
1 1A 


APA 
ALA 


PPP 

UUU 


AAP 
AAL 


PPP 
LLL 


PPP 
LuL 


TP A 
1LA 


APP 
Auu 


TPP 
ILL 


ATP 
AIL 


PPT 
LL I 


PTP 
Liu 


PAA TPP 
uA A 1 uu 


JUO 


PA A 
uAA 


PAP 
bAL 


APA 
ALA 


TAT 
1 Al 


PPA 
uuA 


APT 
AL1 


PPT 
uL I 


TTP 
1 lu 


ATP 
AIL 


TPT 
IL 1 


PPA 
uuA 


PTP 
uiu 


AAP 
AAu 


TAT 
1 Al 


AAP AAA 
AAu AAA 


ODD 


PPP 
Out 


PPP 
LLL 


PTT 
LI I 


PTP 


ATP 
AIL 


A AT 
AA1 


PAP 
uAu 


PPT 
LLI 


PPP 

UUU 


TTP 
1 lu 


TAP 
1 AL 


TTP 
1 1 L 


PTA 
ul A 


TAT 
1 Al 


TPP AAA 
ILL AAA 




PTA 
ul A 


TAP 
1 AL 


TTP 
1 IL 


PPP 
Luu 


PPT 
uul 


PAP 
LAu 


TPT 
IL 1 


TPP 
ILL 


AAP 
AAL 


APP 
ALL 


PAP 
LAu 


PPP 
LLL 


PTA 
LIA 


APP 
AuL 


PAP AAP 
LAL AAu 


UOZ 


PTP 
ul L 


TAT 
1 Al 


ATP 
Alu 


APP 
Auu 


AAP 
AAL 


TTT 
111 


AAP 
AAu 


TAT 
1 A 1 


PPT 
LL 1 


PPP 

UUU 


PAT 
un 1 


PTP 
Liu 


PTP 
ulu 


PTA 
LIA 


ATP PAP 
Alu unu 


/ UU 


GAG 


AAG 


AAG 


TTG 


AAT 


TAC 


TGC 


ACT 


ACT 


GGC 


CAG 


ATA 


TGG 


GCC 


CAC AGC 


748 


AGC 


TAC 


CTA 


GGG 


GCA 


GTA 


TTT 


AAT 


CTT 


ACC 


GTT 


GCT 


GAC 


CAT 


TTA TAT 


796 


GTC 


AAC 


ATA 


TCT 


CAA 


CTC 


TCT 


CTG 


ATC 


AAT 


TTT 


GAG 


GAA 


TCT 


AAG ACC 


844 



TTT TTT GGC TTA TAT AAG CTT TAAAGGAAAA AGCATTTTAG AATGATCTAT 895 
TATTCTTTAT CATGGATGCC AGGAATATTG 925 

m&m^- : 4 3 

SE?iJ©:g£ : 2 0 



1 7 8 



WO 95/13293 



PCT/JP94/01899 



mm : 

AGAACTCCGTGAGTTCACCA 20 

mzm^- : 4 4 

IE?iJ©g£ : 2 0 

mmom mm 

CAATATTCCTGGCATCCATG 20 



lE^IS^ : 4 5 
SEJIJCD^^ : 5 6 8 

A GAA CTC 7 

CGT GAG TTC ACC AAC CAC AGC CTT AGA GTA TCA TCT TTT GAA AAG CAA 55 

ATA GCC AAC CCC AGC ACA CCC TCT GAA ACC AAA AAG CCA AGG ACT GTG 103 

GCC CAC TTA ACA GGG AAC CCC CGC TCA AGG TCC ATC CCT CTG GAA TGG 151 

GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA GTG AAG TAT AAG AAA 199 

1 7 9 



WO 95/13293 



PCT7JP94/01899 



GGC GGC CTT GTG ATC AAT GAG GCT GGG TTG TAC TTC GTA TAT TCC AAA 247 

GTA TAC TTC CGG GGT CAG TCT TGC AAC AGC CAG CCC CTA AGC CAC AAG 295 

GTC TAT ATG AGG AAC TTT AAG TAT CCT GGG GAT CTG GTG CTA ATG GAG 343 

GAG AAG AAG TTG AAT TAC TGC ACT ACT GGC CAG ATA TGG GCC CAC AGC 391 

AGC TAC CTA GGG GCA GTA TTT AAT CTT ACC GTT GCT GAC CAT TTA TAT 439 

GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC 487 

TTT TTT GGC TTA TAT AAG CTT TAAAGGAAAA AGCATTTTAG AATGATCTAT 538 

TATTCTTTAT CATGGATGCC AGGAATATTG 568 

HE^lJlHy : 4 6 
WM<D&£ : 1 9 1 
iS^lJCDM : WM 

wwwm : ma>msi c/u 2 > 

AGGAGGAA ACCCTTTCCT GGGGCTGGGT 28 

GCC ATG CAG CAG CCC GTG AAT TAC CCA TGT CCC CAG ATC TAC TGG GTA 76 

GAC AGC AGT GCC ACT TCT CCT TGG GCT CCT CCA GGG TCA GTT TTT TCT 124 

TGT CCA TCC TCT GGG CCT AGA GGG CCA GGA CAA AGG AGA CCA CCG CCT 172 

CCA CCA CCA CCT CCA TCA C 191 

: 4 7 
ie?IJCDS£ : 4 4 4 



1 8 0 



WO 95/13293 



PCT/JP94/01899 



wm<dm : mm 
ie^ij : 

CGC TCA AGG TCC ATC CCT CTG GAA TGG 27 

GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA GTG AAG TAT AAG AAA 75 

GGC GGC CTT GTG ATC AAT GAG GCT GGG TTG TAC TTC GTA TAT TCC AAA 123 

GTA TAC TTC CGG GGT CAG TCT TGC AAC AGC CAG CCC CTA AGC CAC AAG 171 

GTC TAT ATG AGG AAC TTT AAG TAT CCT GGG GAT CTG GTG CTA ATG GAG 219 

GAG AAG AAG TTG AAT TAC TGC ACT ACT GGC CAG ATA TGG GCC CAC AGC 267 

AGC TAC CTA GGG GCA GTA TTT AAT CTT ACC GTT GCT GAC CAT TTA TAT 315 

GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC 363 

TTT TTT GGC TTA TAT AAG CTT TAAAGGAAAA AGCATTTTAG AATGATCTAT 414 

TATTCTTTAT CATGGATGCC AGGAATATTG 444 

Wfrm^- : 4 8 
BE#I©S£ : 2 8 

i2?ij©m : mm 

umomm •. m®mm mdna (*>^7-<v-5) 

BBRJ : 

GCTCTAGACTACAGGACTGAGAAGAAGT 28 
mm*~r : 4 9 



1 8 1 



WO 95/13293 

IS^IOS^ : 2 8 
BE3WJ : 

GCTCTAGAACATTCTCGGTGCCTGTAAC 28 

IS?lJ#-5§- : 5 0 
SE^tjCDg^ : 2 8 

WMOm. : mk 

w>mowm : f&OSffie MDNA 

se^ij : 

GCTCTAGAGAGAAGGAAACCCTTTCCTG 28 

EJFflS-ff : 5 1 

: 2 8 

k^jcdm : mm 

WM&nm : ffe©&B£ MDNA 

GCTCTAGAATATTCCTGGTGCCCATGAT 28 

WZ?m^ : 5 2 
lE^iJCDS^ : 1 1 



PCT/JP94/01899 



d-ty^y'?^-?- 6) 



(T>^-t?>X7 0 5-fv- 6) 



1 8 2 



WO 95/13293 



PCT/JP94/01899 



mncDm -.rum. 

Leu Val Met Met Glu Gly Lys Met Met Ser Tyr 
1 5 11 

mm^ : 5 3 

I£?iJ©g£ : 2 0 
IS?IJ<DM :T;7i 

mm ■. 

Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp Glu Asp Thr Tyr 
15 10 15 

Gly He Val Leu Leu 
20 

W&im*w : 5 4 
K?IJCDS£ : 1 6 

-.rum 

BBfll : 

Ser Lys Tyr Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser 

1 8 3 



WO 95/13293 



PCT/JP94/01899 



15 10 15 16 

WZmn : 5 5 
: 1 3 

w,n : 

Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe 
1 5 10 13 

@2^J#^- : 5 6 
IE?|J©S£ : 2 4 

mmomm motm. ^dna (t>x^7^7-7) 

@S?IJ : 

CACCTGCAGAAGGAGCTGGCAGAA 24 

: 5 7 
@EJlJ©g£ : 3 3 

mmom •. mat 

K^IJ : 



1 8 4 



WO 95/13293 



PCT/JP94/01899 



AATAAGCTTGGTACCCTATTAGAGCTTATATAA 33 

m&m^ : 5 8 

: 2 7 

mncDm : mm 

wzncomm : i&comm mdna (t>^7>f.7-8) 

TGCGAATTCACCATGCTGGGCATCTGG 27 

E?lJS# : 5 9 
iE^ijCDS^ : 3 6 

AACCTGCAGGTGGAAGAGCTGAGCAACAGACGTAAG 36 

: 6 0 
WM(D^ : 1 5 

lE^JcDS^ : I7=f- K 
6E?!I : 

Pro Ser Pro Pro Pro Glu Lys Lys Glu Leu Arg Lys Val Ala His 

1 8 5 



WO 95/13293 



PCT/JP94/01899 



15 10 15 

@e^lj#^ : 6 1 
m&KD&Z : 2 2 

is?ij©M : mm 

TAAAACCGTTTGCTGGGGCTGG 22 

ie^iJ#-^- : 6 2 

i2?IJ©:S£ : 2 2 
i£?lJ©M : ^ 

mm&mm ■. motm. ^^m^^jl- h <p s) m 

TVf-t^Xt'Jn'F^l/tf KA4 1 

BS^IJ : 

CCAGCCCCAGCAAACGGTTTTA 22 

iE?iJ#-Sf : 6 3 
IE?IJ©S£ : 2 0 

k^ijcdm : mm 

mmmm. wxD&m £j&p sM-t v ^u^fs 5 o 

1 8 6 



WO 95/13293 PCT/JP94/01899 

mm : 

ACCAGCTGCCATGCAGCAGC 20 

wmmn : 6 4 

I£?lJCDg£ : 2 0 

wMv>wm : mvmm MPsi7>f-b>7^ is-*?- ka 6 9 

GCTGCTGCATGGCAGCTGGT 20 . 

12?iJ#^- : 6 5 
I2^IJ©S^ : 2 2 

wm<Dwm : iteco&m ^psst^t'j^^utf ksi 63 

CTGTGCCCAGAAGGCCTGGTCA 22 

IE?iJ#^- : 6 6 
SE^IJCDS^ : 2 2 

mmomm momm mp si7>ft >j 3 s ? ^ btf ka i 8 4 

mm : 

1 8 7 



WO 95/13293 



PCT/JP94/01899 



TGACCAGGCCTTCTGGGCACAG 22 

m&m^ : 6 7 

IZ?IJ©:g£ : 1 8 

CTTGGTAGGATTGGGCCT 18 

JE#I#^ : 6 8 
@E?'j©S£ : 1 8 

ss?ij©m .■ &@ 

mn<Dmm : sit >^-t u n-? ? u*-^ fa 3 5 5 

AGGCCCAATCCTACCAAG 18 

m^m^ : 6 9 

E?iJ©g& : 2 2 

E?iJ©a3B : ffiCD&Bfc ^PSM-tr>X^-';=3'? ? u^-f- KS 4 8 4 
AGCTGAGGAAAGTGGCCCATTT 22 

1 8 8 



WO 95/13293 



PCT/JP94/01899 



wzmn : 7 o 

@E^JCDS$ : 2 2 

SE^J©®^ : ttXD&m -^65cPSMT>^-tr>^^-U^7 ? KA 5 0 5 

AAATGGGCCACTTTCCTCAGCT 22 

w&m^ : 7 1 

I2?iJ©g£ : 2 0 

is^jcdm : mm 

SE^J : 

CCCCAGGATCTGGTGATGAT 20 



I23«-S§- : 7 2 
ieMCDS$ : 2 0 

: rnvmrn ^psi7>ft>xt'j3'? ? u*?- ka i 3 3 

ATCATCACCAGATCCTGGGG 20 



1 8 9 



WO 95/13293 



PCT/JP94/Q1899 



rnmrn^- .- 7 3 

WMO^ : 2 0 

unom. mm 

mn<DUm : i&comm -£j£P SIHr:/*:* U 33*7 ? KS 9 0 5 

iS^IJ : 

AGAGAAGCACTTTGGGATTC 20 



W&m^ : 7 4 
W.m<DM& : 2 0 

WMoymm. : motmt ^psi7>f-t>xt'jn-?^utf ka9 2 4 

GAATCCCAAAGTGCTTCTCT 20 



lE^iJW : 7 6 

: 1 4 1 
lE^iJCDM : T = y^e 
WM<DW.m : K ND 3 8 

lE^iJ : 

Lys Glu Leu Arg Lys Val Ala His Leu Thr Gly Lys Ser Asri Ser 
15 10 15 

Arg Ser Met Pro Leu Glu Trp Glu Asp Thr Tyr Gly He Val Leu 

1 9 o 



WO 95/13293 



PCT/JF94/01899 



20 25 30 

Leu Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu 

35 40 45 

Thr Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin 

50 55 60 

Ser Cys Asn Asn Leu Pro Leu Ser His Lys Val Tyr Met Arg Asn 

65 70 75 

Ser Lys Tyr Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met 

80 85 90 

Ser Tyr Cys Thr Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu 

95 100 105 

Gly Ala Val Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn 
110 115 120 

Val Ser Glu Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe 
125 130 135 
Phe Gly Leu Tyr Lys Leu 
140 141 

m&m^- : 7 7 

mno-B:^ : 1 3 9 

ge^ijcDM : r $ j m 
mmomm ^-?=f- k nd 4 o 



1 9 1 



WO 95/13293 



PCT/JP94/01899 



mm 



Leu Arg Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser 



10 



15 



Met Pro Leu Glu Trp Glu Asp Thr Tyr Gly He Val Leu Leu Ser 



20 



25 



30 



Gly Val Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu Thr Gly 



35 



40 



45 



Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys 



50 



55 



60 



Asn Asn Leu Pro Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys 
65 70 75 

Tyr Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser Tyr 
80 85 90 

Cys Thr Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala 
95 100 105 

Val Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser 



110 



115 



120 



Glu Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly 



125 



130 



135 



Leu Tyr Lys Leu 



139 



1 9 2 



WO 95/13293 PCT/JP94/01899 

@Z?U#-t : 7 8 
1E?IJ©5£ : 1 3 8 

mzwmm k nd4 i 

Arg Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met 
15 10 15 

Pro Leu Glu Trp Glu Asp Thr Tyr Gly He Val Leu Leu Ser Gly 

20 25 30 

Val Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu 

35 40 45 

Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn 

50 55 60 

Asn Leu Pro Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr 

65 70 75 

Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser Tyr Cys 

80 85 90 

Thr Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala Val 

95 100 105 

Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu 
110 115 120 

Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu 

l 9 3 



WO 95/13293 



PCT/JP94/01899 



125 



Tyr Lys Leu 
138 



130 



135 



m&mn : 7 9 

K^lJ©^$ : 1 3 7 

unow. -.rum 
mncomm ^f=f- k nd 4 2 

WM : 

Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro 

15 10 15 

Leu Glu Trp Glu Asp Thr Tyr Gly He Val Leu Leu Ser Gly Val 

20 25 30 

Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu Tyr 

35 40 45 

Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn 

50 55 60 

Leu Pro Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro 

65 70 75 

Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser Tyr Cys Thr 

80 85 90 

Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala Val Phe 

1 9 4 



WO 95/13293 



PCT/JP94/01899 



95 100 105 

Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu Leu 

110 115 120 

Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu Tyr 

125 130 135 

Lys Leu 
137 

S2?!I#^ : 8 0 

Wim<D&£ : 1 3 6 

@e^ij©M -.rum 
rnmomM ^~?=f- k nd 4 3 

Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro Leu 

1 5 10 15 

Glu Trp Glu Asp Thr Tyr Gly He Val Leu Leu Ser Gly Val Lys 

20 25 30 

Tyr Lys Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu Tyr Phe 

35 40 45 

Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Leu 

50 55 60 

Pro Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin 

1 9 5 



WO 95/13293 



PCT/JP94/01899 



65 



70 



75 



Asp Leu Val Met Met Clu Gly Lys Met Met Ser Tyr Cys Thr Thr 



80 



85 



90 



Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala Val Phe Asn 



95 



100 



105 



Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu Leu Ser 



110 



115 



120 



Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu Tyr Lys 



125 



130 



135 



Leu 



136 



: 8 1 
I2?iJ©fi£ : 1 7 8 

mncDw -.Turn 

mwwm : izfr K C D 1 7 9 

E?IJ : 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Ser 

1 5 10 15 

Thr Ser Gin Met His Thr Ala Ser Ser Leu Glu Lys Gin He Gly 

20 25 30 

His Pro Ser Pro Pro Pro Glu Lys Lys Glu Leu Arg Lys Val Ala 

1 9 6 



WO 95/13293 
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35 



40 



45 



His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp 
50 55 60 

Glu Asp Thr Tyr Gly He Val Leu Leu Ser Gly Val Lys Tyr Lys 



65 



70 



75 



Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu Tyr Phe Val Tyr 



80 



85 



90 



Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Leu Pro Leu 



95 



100 



105 



Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin Asp Leu 



110 



115 



120 



Val Met Met Glu Gly Lys Met Met Ser Tyr Cys Thr Thr Gly Gin 



125 



130 



135 



Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr 



140 



145 



150 



Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu Leu Ser Leu Val 



155 



160 



165 



Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu Tyr Lys 
170 175 178 



WMWr^ : 8 2 
mncD-B:£ : 4 5 



1 9 7 



WO 95/13293 



PCT/JP94/01899 



mnomm ffioss ^dna ) 
mm : 

CTTCTGCAGGTGGAAGAGCTGAGCGACACTAGTCAGAACCAGAGG 45 

@2?|J#-S§- : 8 3 
ie^ljCDg$ : 4 5 

ie?ij©gi : mm 

I2?'J : 

AATTCACCATGCTGGGCATCTGGACCCTCCTACCTCTGGTTCTGA 45 

1E^IJ#^- : 8 4 
K^IJOS^ : 4 5 

CTAGTCAGAACCAGAGGTAGGAGGGTCCAGATGCCCAGCATGGTG 45 

: 8 5 
IE?iJ<Dg£ : 3 0 



i 9 8 



WO 95/13293 



PCT/JP94/01899 



mwmm •. momm mdna c-ty^y'y^^-n) 
se^ij : 

ctgactagtgtcgctaaggagctgaggaaa 30 

W&m^- : 8 6 
ffi?lJCDg£ : 2 0 

TAAGCCGAAAAACGTCTGAG 20 

mm^ : 8 7 

lE^iCDS^ : 3 0 

unom : mm 

CTGACTAGTGTCGCTCTGAGGAAAGTGGCC 30 

: 8 8 
SE^liCDg^ : 3 0 

mncDm : 



i g g 



WO 95/13293 



PCT/JP94/01899 



CTGACTAGTGTCGCTAGGAAAGTGGCCCAT 30 

mmn- : 8 9 

@2?IJCDS£ : 3 0 

se^ij©m -.mm 

CTGACTAGTGTCGCTAAAGTGGCCCATTTA 30 

IE?lJ## : 9 0 

SE^iJCDg^ : 3 0 

w^mom : mm 

CTGACTAGTGTCGCTGTGGCCCATTTAACA 30 

ffi^JS-^- : 9 1 

I2?lJCD#$ : 2 7 

worn : J£S£ 

ie^ijoas : ffeo^ffie -S-j&dna (r>^-tr>xy^-r-7-i6) 

E^l] : 



2 0 0 



WO 95/13293 

CTTGGTACCCTATTACTTATATAAGCC 27 



PCT/JP94/01899 



WM&*% : 9 2 
mm<DM:£ : 2 0 

sh^ijcdm : mm 

mmconm : i&e>mst mdna c-t?>x:/^v-i6) 

GAGCTACTGCACTACTGGGC 20 

IH^J#^- : 9 3 
@e?iJ<DS^ : 3 9 

se^ijoais : motm ^dna (T>7~t?>x:/5-fv-i7) 

CGCGGATCCGGTACCTTTTTTGGTAACCGGGGTAAACAG 39 

mm^- : 9 4 

IS?iJ©:g£ : 2 0 

unow. : ^ 

CGCAAGTTCACGTAAAAAGC 20 

2 0 1 



WO 95/13293 PCT/JP94/01899 



m^m^- : 9 5 

12^lJ©g$ : 4 6 

: mm 

TTGAAGCTTAAAAAAGGGTATAAAATAAAATGCAGCTCTTCCACCT 46 

EfllS^ : 9 6 

ie^I©^$ : 2 9 
BSajOS : ^ 

HEfllOfflg : ft&OSHfc (T >^-tr >*:/^-f -e-18) 

sea^j : 

AAGGTCGACTATTAGAGCTTATATAAGCC 29 

52fll#-5- : 9 7 
82?iJ©g£ : 3 0 

mmvmm. mdna ^yx-f^j^-m 

GGGGGTTACCAAAGCCCAGCTCTTCCACCT 30 



2 0 2 



WO 95/13293 



PCT/JP94/01899 



IS&J## : 9 8 
mZW&Z : 2 5 

CCCGGTTACCAAAGCCAAGGAGCTG 25 

: 9 9 
: 2 0 

mmcom mm 

umvmm. ^omm mdna (T^-tyxT/^-r^-^o) 

TAAGCCGAAAAACGTCTGAG 20 

: 1 0 0 
@E^iJ©g$ : 9 2 7 
@E?IJ©M : 1« 

SS^iJcDSIS : ftiiCDfM PCRii 

GA GAAGGAAACC CTTTCCTGGG GCTGGGTGCC 32 
ATG CAG CAG CCC ATG AAT TAC CCA TGT CCC CAG ATC TTC TGG GTA 77 
GAC AGC AGT GCC ACT TCA TCT TGG GCT CCT CCA GGG TCA GTT TTT 122 

2 0 3 



WO 95/13293 



PCT/JP94/01899 



CCC TGT CCA TCT TGT GGG CCT AGA GGG CCG GAC CAA AGG AGA CCG 167 

CCA CCT CCA CCA CCA CCT GTG TCA CCA CTA CCA CCG CCA TCA CAA 212 

CCA CTC CCA CTG CCG CCA CTG ACC CCT CTA AAG AAG AAG GAC CAC 257 

AAC ACA AAT CTG TGG CTA CCG GTG GTA TTT TTC ATG GTT CTG GTG 302 

GCT CTG GTT GGA ATG GGA TTA GGA ATG TAT CAG CTC TTC CAC CTG 347 

CAG AAG GAA CTG GCA GAA CTC CGT GAG TTC ACC AAC CAA AGC CTT 392 

AAA GTA TCA TCT TTT GAA AAG CAA ATA GCC AAC CCC AGT ACA CCC 437 

TCT GAA AAA AAA GAG CCG AGG AGT GTG GCC CAT TTA ACA GGG AAC 482 

CCC CAC TCA AGG TCC ATC CCT CTG GAA TGG GAA GAC ACA TAT GGA 527 

ACC GCT CTG ATC TCT GGA GTG AAG TAT AAG AAA GGT GGC CTT GTG 572 

ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT TCC AAA GTA TAC TTC 617 

CGG GGT CAG TCT TGC AAC AAC CAG CCC CTA AAC CAC AAG GTC TAT 662 

ATG AGG AAC TCT AAG TAT CCT GAG GAT CTG GTG CTA ATG GAG GAG 707 

AAG AGG TTG AAC TAC TGC ACT ACT GGA CAG ATA TGG GCC CAC AGC 752 

AGC TAC CTG GGG GCA GTA TTC AAT CTT ACC AGT GCT GAC CAT TTA 797 

TAT GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT 842 

AAG ACC CTT TTC GGC TTG TAT AAG CTT TAA AAGAAAAAGC ATTTTAAAAT 892 

GATCTACTAT TCTTTATCAT GGGCACCAGG AATAT 927 
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m & (D m m 

Lys Val Ala His Leu Thr Gly Lys Ser Asn 

1 5 10 

Ser Arg Ser Met Pro Leu Glu Trp Glu Asp 

15 20 

Thr Tyr Gly He Val Leu Leu Ser Gly Val 

25 30 

Lys Tyr Lys Lys Gly Gly Leu Val He Asn 

35 40 

Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys 

45 50 

Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn 

55 60 

Leu Pro Leu Ser His Lys Val Tyr Met Arg 

65 70 

Asn Ser Lys Tyr Pro Gin Asp Leu Val Met 

75 80 

Met Glu Gly Lys Met Met Ser Tyr Cys Thr 

85 90 
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Thr Gly Gin Met Trp Ala Arg 

95 

Leu Gly Ala Val Phe Asn Leu 

105 

Asp His Leu Tyr Val Asn Val 

115 

Ser Leu Val Asn Phe Glu Glu 

125 

Phe Phe Gly Leu Tyr Lys Leu 

135 137 

2. tisxC2 (w&mcDw&m^z) 

5£2 

Arg Lys Val Ala His Leu Thr 

1 5 
Asn Ser Arg Ser Met Pro Leu 

15 

Asp Thr Tyr Gly He Val Leu 

25 

Val Lys Tyr Lys Lys Gly Gly 

35 

Asn Glu Thr Gly Leu Tyr Phe 

2 o 
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Ser Ser Tyr 
100 

Thr Ser Ala 
110 

Ser Glu Leu 
120 

Ser Gin Thr 
130 

Gly Lys Ser 
10 

Glu Trp Glu 
20 

Leu Ser Gly 
30 

Leu Val He 
40 

Val Tyr Ser 
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45 50 

Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn 

55 60 

Asn Leu Pro Leu Ser His Lys Val Tyr Met 

65 70 

Arg Asn Ser Lys Tyr Pro Gin Asp Leu Val 

75 80 

Met Met Glu Gly Lys Met Met Ser Tyr Cys 

85 90 

Thr Thr Gly Gin Met Trp Ala Arg Ser Ser 

95 100 

Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser 

105 110 

Ala Asp His Leu Tyr Val Asn Val Ser Glu 

115 120 

Leu Ser Leu Val Asn Phe Glu Glu Ser Gin 

125 130 

Thr Phe Phe Gly Leu Tyr Lys Leu 

135 138 

3 . 3 (.WM&CDWffim^ 3 ) (DT IJ MtflJ^Wf S C t £<f#® irf 

5t3 
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Gin Leu Phe His Leu Gin Lys Glu Leu Ala 

1 5 10 

Glu Leu Arg Glu Ser Thr Ser Gin Met His 

15 20 

Thr Ala Ser Ser Leu Glu Lys Gin He Gly 

25 30 

His Pro Ser Pro Pro Pro Glu Lys Lys Glu 

35 40 

Leu Arg Lys Val Ala His Leu Thr Gly Lys 

45 50 

Ser Asn Ser Arg Ser Met Pro Leu Glu Trp 

55 60 

Glu Asp Thr Tyr Gly He Val Leu Leu Ser 

65 70 

Gly Val Lys Tyr Lys Lys Gly Gly Leu Val 

75 80 

lie Asn Glu Thr Gly Leu Tyr Phe Val Tyr 

85 90 

Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys 

95 100 

Asn Asn Leu Pro Leu Ser His Lys Val Tyr 

105 no 

2 0 8 
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Met Arg Asn Ser Lys Tyr Pro 

115 

Val Met Met Glu Gly Lys Met 

125 

Cys Thr Thr Gly Gin Met Trp 

135 

Ser Tyr Leu Gly Ala Val Phe 

145 

Ser Ala Asp His Leu Tyr Val 

155 

Glu Leu Ser Leu Val Asn Phe 

165 

Gin Thr Phe Phe Gly Leu Tyr 

175 

4. T!2iU (lB^m©@e^l#^-4) 
sU 

Met Gin Gin Pro Phe Asn Tyr 

1 5 
Gin He Tyr Trp Val Asp Ser 

15 

Ser Pro Trp Ala Pro Pro Gly 

2 o 
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Gin Asp Leu 
120 

Met Ser Tyr 
130 

Ala Arg Ser 
140 

Asn Leu Thr 
150 

Asn Val Ser 
160 

Glu Glu Ser 
170 

Lys Leu 
179 

Pro Tyr Pro 
10 

Ser Ala Ser 
20 

Thr Val Leu 
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25 30 

Pro Cys Pro Thr Ser Val Pro Arg Arg Pro 

35 40 

Gly Gin Arg Arg Pro Pro Pro Pro Pro Pro 

45 50 

Pro Pro Pro Leu Pro Pro Pro Pro Pro Pro 

55 60 

Pro Pro Leu Pro Pro Leu Pro Leu Pro Pro 

65 70 

Leu Lys Lys Arg Gly Asn His Ser Thr Gly 

75 80 

Leu Cys Leu Leu Val Met Phe Phe Met Val 

85 90 

Leu Val Ala Leu Val Gly Leu Gly Leu Gly 

95 100 

Met Phe Gin Leu Phe His Leu Gin Lys Glu 

105 110 

Leu Ala Glu Leu Arg Glu Ser Thr Ser Gin 

115 120 

Met His Thr Ala Ser Ser Leu Glu Lys Gin 

125 130 

He Gly His Pro Ser Pro Pro Pro Glu Lys 



2 l o 
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135 140 

Lys Glu Leu Arg Lys Val Ala His Leu Thr 

145 150 

Gly Lys Ser Asn Ser Arg Ser Met Pro Leu 

155 160 

Glu Trp Glu Asp Thr Tyr Gly He Val Leu 

165 170 

Leu Ser Gly Val Lys Tyr Lys Lys Gly Gly 

175 180 

Leu Val He Asn Glu Thr Gly Leu Tyr Phe 

185 190 

Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin 

195 200 

Ser Cys Asn Asn Leu Pro Leu Ser His Lys 

205 210 

Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin 

215 220 

Asp Leu Val Met Met Glu Gly Lys Met Met 

225 230 

Ser Tyr Cys Thr Thr Gly Gin Met Trp Ala 

235 240 

Arg Ser Ser Tyr Leu Gly Ala Val Phe Asn 

2 11 
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245 

Leu Thr Ser Ala Asp His Leu 

255 

Val Ser Glu Leu Ser Leu Val 

265 

Glu Ser Gin Thr Phe Phe Gly 

275 

Leu 
281 

5. Tsfi5$5 (K?ija©@2?iJ#-s§- 5 ) 
5£5 

Ser Val Ala His Leu Thr Gly 

1 5 
Ser Arg Ser He Pro Leu Glu 

15 

Thr Tyr Gly Thr Ala Leu He 

25 

Lys Tyr Lys Lys Gly Gly Leu 

35 

Glu Ala Gly Leu Tyr Phe Val 

45 

2 1 
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250 

Tyr Val Asn 
260 

Asn Phe Glu 
270 

Leu Tyr Lys 
280 

Asn Pro Arg 
10 

Trp Glu Asp 
20 

Ser Gly Val 
30 

Val He Asn 
40 

Tyr Ser Lys 
50 
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Val Tyr Phe Arg Gly Gin Ser 

55 

Gin Pro Leu Ser His Lys Val 

65 

Asn Phe Lys Tyr Pro Gly Asp 

75 

Met Glu Glu Lys Lys Leu Asn 

85 

Thr Gly Gin lie Trp Ala His 

95 

Leu Gly Ala Val Phe Asn Leu 

105 

Asp His Leu Tyr Val Asn He 

115 

Ser Leu He Asn Phe Glu Glu 

125 

Phe Phe Gly Leu Tyr Lys Leu 

135 137 

6. Tiesu (WMmcDM^m^ 6 ) 

Arg Ser Val Ala His Leu Thr 

2 1 



Cys Asn Ser 
60 

Tyr Met Arg 
70 

Leu Val Leu 
80 

Tyr Cys Thr 
90 

Ser Ser Tyr 
100 

Thr Val Ala 
110 

Ser Gin Leu 
120 

Ser Lys Thr 
130 

Gly Asn Pro 

3 
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1 5 10 

Arg Ser Arg Ser lie Pro Leu Glu Trp Glu 

15 20 

Asp Thr Tyr Gly Thr Ala Leu lie Ser Gly 

25 30 

Val Lys Tyr Lys Lys Gly Gly Leu Val He 

35 40 

Asn Glu Ala Gly Leu Tyr Phe Val Tyr Ser 

45 50 

Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn 

55 60 

Ser Gin Pro Leu Ser His Lys Val Tyr Met 

65 70 

Arg Asn Phe Lys Tyr Pro Gly Asp Leu Val 

75 80 

Leu Met Glu Glu Lys Lys Leu Asn Tyr Cys 

85 90 

Thr Thr Gly Gin lie Trp Ala His Ser Ser 

95 100 

Tyr Leu Gly Ala Val Phe Asn Leu Thr Val 

105 110 

Ala Asp His Leu Tyr Val Asn He Ser Gin 

2 1 4 
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115 120 

Leu Ser Leu He Asn Phe Glu Glu Ser Lys 

125 130 

Thr Phe Phe Gly Leu Tyr Lys Leu 

135 138 

7 . Tf£5£ 7 m&mom&m^ i ) cibisot ^ j wsm&sm-tz z. t&m 

5S7 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala 

1 5 10 

Glu Leu Arg Glu Phe Thr Asn His Ser Leu 

15 20 

Arg Val Ser Ser Phe Glu Lys Gin He Ala 

25 30 

Asn Pro Ser Thr Pro Ser Glu Thr Lys Lys 

35 40 

Pro Arg Ser Val Ala His Leu Thr Gly Asn 

45 50 

Pro Arg Ser Arg Ser He Pro Leu Glu Trp 

55 60 

Glu Asp Thr Tyr Gly Thr Ala Leu lie Ser 

65 70 

2 15 
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Gly Val Lys Tyr Lys Lys Gly Gly Leu Val 

75 80 

He Asn Glu Ala Gly Leu Tyr Phe Val Tyr 

85 90 

Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys 

95 100 

Asn Ser Gin Pro Leu Ser His Lys Val Tyr 

105 110 

Met Arg Asn Phe Lys Tyr Pro Gly Asp Leu 

115 120 

Val Leu Met Glu Glu Lys Lys Leu Asn Tyr 

125 130 

Cys Thr Thr Gly Gin He Trp Ala His Ser 

135 140 

Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr 

145 150 

Val Ala Asp His Leu Tyr Val Asn He Ser 

155 160 

Gin Leu Ser Leu lie Asn Phe Glu Glu Ser 

165 170 

Lys Thr Phe Phe Gly Leu Tyr Lys Leu 

175 179 

2 1 6 
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8 . Ties*; 8 mmmvwzmn 8 ) difiisoT * j m&m&&tz> z. t&<m'& 

5£8 

Met Gin Gin Pro Val Asn Tyr Pro Cys Pro 

1 5 10 

Gin He Tyr Trp Val Asp Ser Ser Ala Thr 

15 20 

Ser Pro Trp Ala Pro Pro Gly Ser Val Phe 

25 30 

Ser Cys Pro Ser Ser Gly Pro Arg Gly Pro 

35 40 

Gly Gin Arg Arg Pro Pro Pro Pro Pro Pro 

45 50 

Pro Pro Ser Pro Leu Pro. Pro Pro Ser Gin 

55 60 

Pro Pro Pro Leu Pro Pro Leu Ser Pro Leu 

65 70 

Lys Lys Lys Asp Asn He Glu Leu Trp Leu 

75 80 

Pro Val lie Phe Phe Met Val Leu Val Ala 

85 90 

Leu Val Gly Met Gly Leu Gly Met Tyr Gin 

2 1 7 
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95 100 

Leu Phe His Leu Gin Lys Glu Leu Ala Glu 

105 110 

Leu Arg Glu Phe Thr Asn His Ser Leu Arg 

115 120 

Val Ser Ser Phe Glu Lys Gin He Ala Asn 

125 130 

Pro Ser Thr Pro Ser Glu Thr Lys Lys Pro 

135 140 

Arg Ser Val Ala His Leu Thr Gly Asn Pro 

145 150 

Arg Ser Arg Ser He Pro Leu Glu Trp Glu 

155 160 

Asp Thr Tyr Gly Thr Ala Leu He Ser Gly 

165 170 

Val Lys Tyr Lys Lys Gly Gly Leu Val He 

175 180 

Asn Glu Ala Gly Leu Tyr Phe Val Tyr Ser 

185 190 

Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn 

195 200 

Ser Gin Pro Leu Ser His Lys Val Tyr Met 



2 1 8 



WO 95/13293 



PCT/JP94/01899 



205 

Arg Asn Phe Lys Tyr Pro Gly 

215 

Leu Met Glu Glu Lys Lys Leu 

225 

Thr Thr Gly Gin He Trp Ala 

235 

Tyr Leu Gly Ala Val Phe Asn 

245 

Ala Asp His Leu Tyr Val Asn 

255 

Leu Ser Leu He Asn Phe Glu 

265 

Thr Phe Phe Gly Leu Tyr Lys 

275 

9 . Ties; 9 (mnm&w&m^ 9 ) 

5C9 

Ser Val Ala His Leu Thr Gly 

1 5 
Ser Arg Ser He Pro Leu Glu 

15 

2 l 



210 

Asp Leu Val 
220 

Asn Tyr Cys 
230 

His Ser Ser 
240 

Leu Thr Val 
250 

He Ser Gin 
260 

Glu Ser Lys 
270 

Leu 
278 

Asn Pro His 
10 

Trp Glu Asp 
20 

9 
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Thr Tyr Gly Thr Ala Leu He Ser Gly Val 

25 30 

Lys Tyr Lys Lys Gly Gly Leu Val He Asn 

35 40 

Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys 

45 50 

Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn 

55 60 

Gin Pro Leu Asn His Lys Val Tyr Met Arg 

65 70 

Asn Ser Lys Tyr Pro Glu Asp Leu Val Leu 

75 80 

Met Glu Glu Lys Arg Leu Asn Tyr Cys Thr 

85 90 

Thr Gly Gin He Trp Ala His Ser Ser Tyr 

95 100 

Leu Gly Ala Val Phe Asn Leu Thr Ser Ala 

105 110 

Asp His Leu Tyr Val Asn He Ser Gin Leu 

115 120 

Ser Leu He Asn Phe Glu Glu Ser Lys Thr 

125 130 

2 2 0 



WO 95/13293 PCT/JP94/01899 

Phe Phe Gly Leu Tyr Lys Leu 

135 137 

i o. TiBiU o mzmowzm^ i o) die$fecDT ~ j&mm&tt-fz 

5$1 o 

Arg Ser Val Ala His Leu Thr Gly Asn Pro 
1 5 10 

His Ser Arg Ser He Pro Leu Glu Trp Glu 

15 20 

Asp Thr Tyr Gly Thr Ala Leu lie Ser Gly 

25 30 

Val Lys Tyr Lys Lys Gly Gly Leu Val He 

35 40 

Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser 

45 50 

Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn 

55 60 

Asn Gin Pro Leu Asn His Lys Val Tyr Met 

65 70 

Arg Asn Ser Lys Tyr Pro Glu Asp Leu Val 

75 80 

Leu Met Glu Glu Lys Arg Leu Asn Tyr Cys 

2 2 1 
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85 90 

Thr Thr Gly Gin He Trp Ala His Ser Ser 

95 100 

Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser 

105 110 

Ala Asp His Leu Tyr Val Asn He Ser Gin 

115 120 

Leu Ser Leu lie Asn Phe Glu Glu Ser Lys 

125 130 

Thr Phe Phe Gly Leu Tyr Lys Leu 

135 138 

i i . Tiest i i (wffl&cDBi&itt i i ) (ciemoT ~ j m&n&^-fz 

5£l 1 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala 

10 

Glu Leu Arg Glu Phe Thr Asn Gin Ser Leu 

20 

Lys Val Ser Ser Phe Glu Lys Gin He Ala 

30 

Asn Pro Ser Thr Pro Ser Glu Lys Lys Glu 

40 

2 2 2 
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Pro Arg Ser Val Ala His Leu Thr Gly Asn 

50 

Pro His Ser Arg Ser lie Pro Leu Glu Trp 

60 

Glu Asp Thr Tyr Gly Thr Ala Leu He Ser 

70 

Gly Val Lys Tyr Lys Lys Gly Gly Leu Val 

80 

He Asn Glu Thr Gly Leu Tyr Phe Val Tyr 

90 

Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys 

100 

Asn Asn Gin Pro Leu Asn His Lys Val Tyr 

110 

Met Arg Asn Ser Lys Tyr Pro Glu Asp Leu 

120 

Val Leu Met Glu Glu Lys Arg Leu Asn Tyr 

130 

Cys Thr Thr Gly Gin He Trp Ala His Ser 

140 

Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr 

150 
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Ser Ala Asp His Leu Tyr Val Asn lie Ser 

160 

Gin Leu Ser Leu lie Asn Phe Glu Glu Ser 

170 

Lys Thr Phe Phe Gly Leu Tyr Lys Leu 

179 

1 2. Tiesu 2 (m^m<Dun^m 2) ciamor = j mmm^-r % z t 

5U 2 

Met Gin Gin Pro Met Asn Tyr Pro Cys Pro 

1 5 10 

Gin lie Phe Trp Val Asp Ser Ser Ala Thr 

15 20 

Ser Ser Trp Ala Pro Pro Gly Ser Val Phe 

25 30 

Pro Cys Pro Ser Cys Gly Pro Arg Gly Pro 

35 40 

Asp Gin Arg Arg Pro Pro Pro Pro Pro Pro 

45 50 

Pro Val Ser Pro Leu Pro Pro Pro Ser Gin 

55 60 

Pro Leu Pro Leu Pro Pro Leu Thr Pro Leu 

2 2 4 
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65 70 

Lys Lys Lys Asp His Asn Thr Asn Leu Trp 

75 80 

Leu Pro Val Val Phe Phe Met Val Leu Val 

85 90 

Ala Leu Val Gly Met Gly Leu Gly Met Tyr 

95 100 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala 

105 110 

Glu Leu Arg Glu Phe Thr Asn Gin Ser Leu 

115 120 

Lys Val Ser Ser Phe Glu Lys Gin He Ala 

125 130 

Asn Pro Ser Thr Pro Ser Glu Lys Lys Glu 

135 140 

Pro Arg Ser Val Ala His Leu Thr Gly Asn 

145 150 

Pro His Ser Arg Ser He Pro Leu Glu Trp 

155 160 

Glu Asp Thr Tyr Gly Thr Ala Leu He Ser 

165 170 

Gly Val Lys Tyr Lys Lys Gly Gly Leu Val 
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175 



180 



He Asn Glu Thr Gly Leu Tyr Phe Val Tyr 



185 



190 



Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys 

195 200 
Asn Asn Gin Pro Leu Asn His Lys Val Tyr 



205 



210 



Met Arg Asn Ser Lys Tyr Pro Glu Asp Leu 

215 220 

Val Leu Met Glu Glu Lys Arg Leu Asn Tyr 

225 230 

Cys Thr Thr Gly Gin He Trp Ala His Ser 



235 



240 



Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr 



245 



250 



Ser Ala Asp His Leu Tyr Val Asn He Ser 



255 



260 



Gin Leu Ser Leu He Asn Phe Glu Glu Ser 



265 



Lys Thr Phe Phe Gly Leu Tyr Lys Leu 



270 



275 279 



2 2 6 
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1 4. e^oe^pm- 1 3 N 1 7 4o«to'2 1 frt>mi£ti^^-ftifr(Dt&mmn 

1 5. F a s tnJ!(Cij&<£-r<5fifAfc3g 1 ttl^L 1 4 t^nrtMrfESc©--* U ^ 

1 7 . %mxM# U KT^SSS^S lti^Ll 6 tr^n^K^OfcrStf 

1 8. IfflgEsU (E^mcDE^IJ#^- 4 ) KlBiftOTS y#EM©— ^#J^£tt£ 
# U Ko 

1 9 . miext 8 (mmm<Dwzm^ s ) (ciBife©T ^ j mwMo—u^^i 

2 0. liulfiiU 2 {Wm.0MM^\ 2) tiiElftcOT i yBftE^J©— SP^t> 
2 1. HUlfiiU. 8*>J:CM 2 (mzmnWm^ 4 N 8. 12) fr£ghrttS 

2 2. Fa s ffilgl b%&£-tZ> If 5£II 1 8#l^b2 1 ^"f ft^ClfimcD*' »J ^^f- 

2 2 7 
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2 4. fifl2DNA7&<. TiESCl 3 (WM^WSMWr^r 1 3) diaRO&SBE?^ 

^-r-snMsi 2 3 (riamoiff&DNAo 

5tl 3 

AAA GTG GCC CAT TTA ACA GGC AAG TCC AAC 

30 

TCA AGG TCC ATG CCT CTG GAA TGG GAA GAC 

60 

ACC TAT GGA ATT GTC CTG CTT TCT GGA GTG 

90 

AAG TAT AAG AAG GGT GGC CTT GTG ATC AAT 

120 

GAA ACT GGG CTG TAC TTT GTA TAT TCC AAA 

150 

GTA TAC TTC CGG GGT CAA TCT TGC AAC AAC 

180 

CTG CCC CTG AGC CAC AAG GTC TAC ATG AGG 

210 

AAC TCT AAG TAT CCC CAG GAT CTG GTG ATG 

240 

2 2 8 
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ATG GAG GGG AAG ATG ATG AGC TAC TGC ACT 

270 

ACT GGG CAG ATG TGG GCC CGC AGC AGC TAC 

300 

CTG GGG GCA GTG TTC AAT CTT ACC ACT GCT 

330 

GAT CAT TTA TAT GTC AAC GTA TCT GAG CTC 

360 

TCT CTG GTC AAT TTT GAG GAA TCT CAG ACG 

390 

TTT TTC GGC TTA TAT AAG CTC 

411 

2 5. fiTBBDNA*^ TIBjU 4 iWMm<DWM^m 4) IzfcWlOfcWSlM*: 
tt-?Z>m-$M2 3 lliBtScOHrSIDNAo 
5U 4 

AGG AAA GTG GCC CAT TTA ACA GGC AAG TCC 

30 

AAC TCA AGG TCC ATG CCT CTG GAA TGG GAA 

60 

GAC ACC TAT GGA ATT GTC CTG CTT TCT GGA 

90 

GTG AAG TAT AAG AAG GGT GGC CTT GTG ATC 

2 2 9 
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120 

AAT GAA ACT GGG CTG TAC TTT GTA TAT TCC 

150 

AAA GTA TAC TTC CGG GGT CAA TCT TGC AAC 

180 

AAC CTG CCC CTG AGC CAC AAG GTC TAC ATG 

210 

AGG AAC TCT AAG TAT CCC CAG GAT CTG GTG 

240 

ATG ATG GAG GGG AAG ATG ATG AGC TAC TGC 

270 

ACT ACT GGG CAG ATG TGG GCC CGC AGC AGC 

300 

TAC CTG GGG GCA GTG' TTC AAT CTT ACC AGT 

330 

GCT GAT CAT TTA TAT GTC AAC GTA TCT GAG 

360 

CTC TCT CTG GTC AAT TTT GAG GAA TCT CAG 

390 

ACG TTT TTC GGC TTA TAT AAG CTC 

414 

2 6. fJIfiDNA^ TIBiU 5 (WZm^WM^ 1 5) ClI2ifecDiMg@2?iJ£ 

2 3 0 
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frrzmnzm 2 3 craaosfSDNAo 

xU 5 

CAG CTC TTC CAC CTA CAG AAG GAG CTG GCA 

30 

GAA CTC CGA GAG TCT ACC AGC CAG ATG CAC 

60 

ACA GCA TCA TCT TTG GAG AAG CAA ATA GGC 

90 

CAC CCC AGT CCA CCC CCT GAA AAA AAG GAG 

120 

CTG AGG AAA GTG GCC CAT TTA ACA GGC AAG 

150 

TCC AAC TCA AGG TCC ATG CCT CTG GAA TGG 

180 

GAA GAC ACC TAT GGA ATT GTC CTG CTT TCT 

210 

GGA GTG AAG TAT AAG AAG GGT GGC CTT GTG 

240 

ATC AAT GAA ACT GGG CTG TAC TTT GTA TAT 

270 

TCC AAA GTA TAC TTC CGG GGT CAA TCT TGC 

300 

2 3 1 
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AAC AAC CTG CCC CTG AGC CAC AAG GTC TAC 

330 

ATG AGG AAC TCT AAG TAT CCC CAG GAT CTG 

360 

GTG ATG ATG GAG GGG AAG ATG ATG AGC TAC 

390 

TGC ACT ACT GGG CAG ATG TGG GCC CGC AGC 

420 

AGC TAC CTG GGG GCA GTG TTC AAT CTT ACC 

450 

ACT GCT GAT CAT TTA TAT GTC AAC GTA TCT 

480 

GAG CTC TCT CTG GTC AAT TTT GAG GAA TCT 

510 

CAG ACG TTT TTC GGC TTA TAT AAG CTC 

537 

27. iiriBDNA#. Tiexu 6 mmmowzmn 1 6) {z%ffl,G>m&um& 

#W-r£f»;£ig2 3(rf£m©lff^DNAo 
iU 6 

ATG CAG CAG CCC TTC AAT TAC CCA TAT CCC 
1 30 
CAG ATC TAC TGG GTG GAC AGC AGT GCC AGC 

2 3 2 
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60 

TCT CCC TGG GCC CCT CCA GGC ACA GTT CTT 

90 

CCC TGT CCA ACC TCT GTG CCC AGA AGG CCT 

120 

GGT CAA AGG AGG CCA CCA CCA CCA CCG CCA 

150 

CCG CCA CCA CTA CCA CCT CCG CCG CCG CCG 

180 

CCA CCA CTG CCT CCA CTA CCG CTG CCA CCC 

210 

CTG AAG AAG AGA GGG AAC CAC AGC ACA GGC 

240 

CTG TGT CTC CTT GTG ATG TTT TTC ATG GTT 

270 

CTG GTT GCC TTG GTA GGA TTG GGC CTG GGG 

300 

ATG TTT CAG CTC TTC CAC CTA CAG AAG GAG 

330 

CTG GCA GAA CTC CGA GAG TCT ACC AGC CAG 

360 

ATG CAC ACA GCA TCA TCT TTG GAG AAG CAA 

2 3 3 
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390 

ATA GGC CAC CCC AGT CCA CCC CCT GAA AAA 

420 

AAG GAG CTG AGG AAA GTG GCC CAT TTA ACA 

450 

GGC AAG TCC AAC TCA AGG TCC ATG CCT CTG 

480 

GAA TGG GAA GAC ACC TAT GGA ATT GTC CTG 

510 

CTT TCT GGA GTG AAG TAT AAG AAG GGT GGC 

540 

CTT GTG ATC AAT GAA ACT GGG CTG TAC TTT 

570 

GTA TAT TCC AAA GTA TAC TTC CGG GGT CAA 

600 

TCT TGC AAC AAC CTG CCC CTG AGC CAC AAG 

630 

GTC TAC ATG AGG AAC TCT AAG TAT CCC CAG 

660 

GAT CTG GTG ATG ATG GAG GGG AAG ATG ATG 

690 

AGC TAC TGC ACT ACT GGG CAG ATG TGG GCC 
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720 

CGC AGC AGC TAC CTG GGG GCA GTG TTC AAT 

750 

CTT ACC ACT GCT GAT CAT TTA TAT GTC AAC 

780 

GTA TCT GAG CTC TCT CTG GTC AAT TTT GAG 

810 

GAA TCT CAG ACG TTT TTC GGC TTA TAT AAG 

840 

CTC 
843 

2 8. luISDNA^Tia^l 7 iWMm<Dmm^ 1 7) ClsSiStO^SE^-i- 
ft-?Z>m&m 2 3 (C|fii£©£f8!DNAo 
xtl 7 

ACT. GTG GCC CAC TTA ACA GGG AAC CCC CGC 

30 

TCA AGG TCC ATC CCT CTG GAA TGG GAA GAC 

60 

ACA TAT GGA ACT GCT TTG ATC TCT GGA GTG 

90 

AAG TAT AAG AAA GGC GGC CTT GTG ATC AAT 

120 
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GAG GCT GGG TTG TAC TTC GTA TAT TCC AAA 

150 

GTA TAC TTC CGG GGT CAG TCT TGC AAC AGC 

180 

CAG CCC CTA AGC CAC AAG GTC TAT ATG AGG 

210 

AAC TTT AAG TAT CCT GGG GAT CTG GTG CTA 

240 

ATG GAG GAG AAG AAG TTG AAT TAC TGC ACT 

270 

ACT GGC CAG ATA TGG GCC CAC AGC AGC TAC 

300 

CTA GGG GCA GTA TTT AAT CTT ACC GTT GCT 

330 

GAC CAT TTA TAT GTC AAC ATA TCT CAA CTC 

360 

TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC 

390 

TTT TTT GGC TTA TAT AAG CTT 

411 

2 9. BtjiaDNA^Tie^i 8 mzmomzm^ i 8) iz.tm.vm.mmm^ 

tsm#m 2 3 <Cl£ife©#HiD N Ao 

2 3 6 
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sti 8 

AGG AGT GTG GCC CAC TTA ACA GGG AAC CCC 

30 

CGC TCA AGG TCC ATC CCT CTG GAA TGG GAA 

60 

GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA 

90 

GTG AAG TAT AAG AAA GGC GGC CTT GTG ATC 

120 

AAT GAG GCT GGG TTG TAC TTC GTA TAT TCC 

150 

AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC 

180 

AGC CAG CCC CTA AGC CAC AAG GTC TAT ATG 

210 

AGG AAC TTT AAG TAT CCT GGG GAT CTG GTG 

240 

CTA ATG GAG GAG AAG AAG TTG AAT TAC TGC 

270 

ACT ACT GGC CAG ATA TGG GCC CAC AGC AGC 

300 

TAC CTA GGG GCA GTA TTT AAT CTT ACC GTT 



2 3 7 
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330 

GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA 

360 

CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG 

390 

ACC TTT TTT GGC TTA TAT AAG CTT 

414 

3 0. ffigSDNA^TfBxU 9 (BE^©BB^J## 1 9) (Cf£ifeomSSE^J^ 
W-T-Slf ^ 2 3 (UBifeOlff^DNAo 
xtl 9 

CAA CTC TTT CAT CTA CAG AAG GAA CTG GCA 

30 

GAA CTC CGT GAG TTC ACC AAC CAC AGC CTT 

60 

AGA GTA TCA TCT TTT GAA AAG CAA ATA GCC 

90 

AAC CCC AGC ACA CCC TCT GAA ACC AAA AAG 

120 

CCA AGG ACT GTG GCC CAC TTA ACA GGG AAC 

150 

CCC CGC TCA AGG TCC ATC CCT CTG GAA TGG 

180 

2 3 8 
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GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT 

210 

GGA GTG AAG TAT AAG AAA GGC GGC CTT GTG 

. 240 

ATC AAT GAG GCT GGG TTG TAC TTC GTA TAT 

270 

TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC 

300 

AAC AGC CAG CCC CTA AGC CAC AAG GTC TAT 

330 

ATG AGG AAC TTT AAG TAT CCT GGG GAT CTG 

360 

GTG CTA ATG GAG GAG AAG AAG TTG AAT TAC 

390 

TGC ACT ACT GGC CAG ATA TGG GCC CAC AGC 

420 

AGC TAC CTA GGG GCA GTA TTT AAT CTT ACC 

450 

GTT GCT GAC CAT TTA TAT GTC AAC ATA TCT 

480 

CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT 

510 

2 3 9 
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AAG ACC TTT TTT GGC TTA TAT AAG CTT 

537 

3 1. la IS D N A fr'TH fist 2 0 (Mnmo&m^ 2 0) \z&$BLOi&&Km&'S 
^r-r-5lf^2 3{w|BifeO«faDNAo 
5t2 0 

ATG CAG CAG CCC GTG AAT TAC CCA TGT CCC 

30 

CAG ATC TAC TGG GTA GAC AGC AGT GCC ACT 

60 

TCT CCT TGG GCT CCT CCA GGG TCA GTT TTT 

90 

TCT TGT CCA TCC TCT GGG CCT AGA GGG CCA 

120 

GGA CAA AGG AGA CCA CCG CCT CCA CCA CCA 

150 

CCT CCA TCA CCA CTA CCA CCG CCT TCC CAA 

180 

CCA CCC CCG CTG CCT CCA CTA AGC CCT CTA 

210 

AAG AAG AAG GAC AAC ATA GAG CTG TGG CTA 

240 

CCG GTG ATA TTT TTC ATG GTG CTG GTG GCT 
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270 

CTG GTT GGA ATG GGG TTA GGA ATG TAT CAA 

300 

CTC TTT CAT CTA CAG AAG GAA CTG GCA GAA 

330 

CTC CGT GAG TTC ACC AAC CAC AGC CTT AGA 

360 

GTA TCA TCT TTT GAA AAG CAA ATA GCC AAC 

390 

CCC AGC ACA CCC TCT GAA ACC AAA AAG CCA 

420 

AGG ACT GTG GCC CAC TTA ACA GGG AAC CCC 

450 

CGC TCA AGG TCC ATC CCT CTG GAA TGG GAA 

480 

GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA 

510 

GTG AAG TAT AAG AAA GGC GGC CTT GTG ATC 

540 

AAT GAG GCT GGG TTG TAC TTC GTA TAT TCC 

570 

AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC 

2 4 l 
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600 

AGC CAG CCC CTA AGC CAC AAG GTC TAT ATG 

630 

AGG AAC TTT AAG TAT CCT GGG GAT CTG GTG 

660 

CTA ATG GAG GAG AAG AAG TTG AAT TAC TGC 

690 

ACT ACT GGC CAG ATA TGG GCC CAC AGC AGC 

720 

TAC CTA GGG GCA GTA TTT AAT CTT ACC GTT 

750 

GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA 

780 

CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG 

810 

ACC TTT TTT GGC TTA TAT AAG CTT 

834 

3 2. flf£DNA^TieiC2 1 (IZ?iJ^©@e?iJ#-S§- 2 1) (ClB«ScO^S@E^iJ^# 
^-?Z>m&m2 3(rie«c©Sr^DNAo 
5£2 1 

ACT GTG GCC CAT TTA ACA GGG AAC CCC CAC 

30 

2 4 2 
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TCA AGG TCC ATC CCT 



ACA TAT GGA ACC GCT 



AAG TAT AAG AAA GGT 
GAA ACT GGG TTG TAC 



GTA TAC TTC CGG GGT 



CAG CCC CTA AAC CAC 



AAC TCT AAG TAT CCT 



ATG GAG GAG AAG AGG 



ACT GGA CAG ATA TGG 



CTG GGG GCA GTA TTC 



GAC CAT TTA TAT GTC 



CTG GAA TGG GAA GAC 

60 

CTG ATC TCT GGA GTG 

90 

GGC CTT GTG ATC AAC 

120 

TTC GTG TAT TCC AAA 

150 

CAG TCT TGC AAC AAC 

180 

AAG GTC TAT ATG AGG 

210 

GAG GAT CTG GTG CTA 

240 

TTG AAC TAC TGC ACT 

270 

GCC CAC AGC AGC TAC 

300 

AAT CTT ACC AGT GCT 

330 

AAC ATA TCT CAA CTC 

360 

2 4 3 
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TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC 

390 

TTT TTC GGC TTG TAT AAG CTT 

411 

3 3. firiaDNA*<T!25C2 2 (lERISOBEHS^ 2 2 ) tZ&m,<Dig.mffl&'£ 
5^2 2 

AGG AGT GTG GCC CAT TTA ACA GGG AAC CCC 

30 

CAC TCA AGG TCC ATC CCT CTG GAA TGG GAA 

60 

GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA 

90 

GTG AAG TAT AAG AAA GGT GGC CTT GTG ATC 

120 

AAC GAA ACT GGG TTG TAC TTC GTG TAT TCC 

150 

AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC 

180 

AAC CAG CCC CTA AAC CAC AAG GTC TAT ATG 

210 

AGG AAC TCT AAG TAT CCT GAG GAT CTG GTG 

2 4 4 
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240 

CTA ATG GAG GAG AAG AGG TTG AAC TAC TGC 

270 

ACT ACT GGA CAG ATA TGG GCC CAC AGC AGC 

300 

TAC CTG GGG GCA GTA TTC AAT CTT ACC AGT 

330 

GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA 

360 

CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG 

390 

ACC TTT TTC GGC TTG TAT AAG CTT 

414 

3 4. BUfSDNA^Tlfiit 2 3 (@E^©@2^J#^ 2 3 ) IZ&M<D1M&WSM 1 &'£ 
m-tZ>m>£T%2 3dfifi®CD8rmDNAo 
5t2 3 

CAG CTC TTC CAC CTG CAG AAG GAA CTG GCA 

30 

GAA CTC CGT GAG TTC ACC AAC CAA AGC CTT 

60 

AAA GTA TCA TCT TTT GAA AAG CAA ATA GCC 

90 

2 4 5 
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AAC CCC ACT ACA CCC TCT GAA AAA AAA GAG 

120 

CCG AGG ACT GTG GCC CAT TTA ACA GGG AAC 

150 

CCC CAC TCA AGG TCC ATC CCT CTG GAA TGG 

180 

GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT 

210 

GGA GTG AAG TAT AAG AAA GGT GGC CTT GTG 

240 

ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT 

270 

TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC 

300 

AAC AAC CAG CCC CTA AAC CAC AAG GTC TAT 

330 

ATG AGG AAC TCT AAG TAT CCT GAG GAT CTG 

360 

GTG CTA ATG GAG GAG AAG AGG TTG AAC TAC 

390 

TGC ACT ACT GGA CAG ATA TGG GCC CAC AGC 

420 

2 4 6 
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AGC TAC CTG GGG GCA GTA TTC AAT CTT ACC 

450 

ACT GCT GAC CAT TTA TAT GTC AAC ATA TCT 

480 

CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT 

510 

AAG ACC TTT TTC GGC TTG TAT AAG CTT 

537 

3 5. HfrfEDNA;!&<TKsC2 4 (B2#I^©E?!I#^ 2 4 ) Iz&M&m.mSffll&'S 
tt&m?£m.2 3i:JB*fcCD*r£DNAo 
5£2 4 

ATG CAG CAG CCC ATG AAT TAC CCA TGT CCC 

30 

CAG ATC TTC TGG GTA GAC AGC AGT GCC ACT 

60 

TCA TCT TGG GCT CCT CCA GGG TCA GTT TTT 

90 

CCC TGT CCA TCT TGT GGG CCT AGA GGG CCG 

120 

GAC CAA AGG AGA CCG CCA CCT CCA CCA CCA 

150 

CCT GTG TCA CCA CTA CCA CCG CCA TCA CAA 
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CCA CTC CCA CTG CCG 



AAG AAG AAG GAC CAC 



CTA CCG GTG GTA TTT 



GCT CTG GTT GGA ATG 
CAG CTC TTC CAC CTG 



GAA CTC CGT GAG TTC 



AAA GTA TCA TCT TTT 



AAC CCC ACT ACA CCC 



CCG AGG AGT GTG GCC 



CCC CAC TCA AGG TCC 



GAA GAC ACA TAT GGA 



180 

CCA CTG ACC CCT CTA 

210 

AAC ACA AAT CTG TGG 

240 

TTC ATG GTT CTG GTG 

270 

GGA TTA GGA ATG TAT 

300 

CAG AAG GAA CTG GCA 

330 

ACC AAC CAA AGC CTT 

360 

GAA AAG CAA ATA GCC 

390 

TCT GAA AAA AAA GAG 

420 

CAT TTA ACA GGG AAC 

450 

ATC CCT CTG GAA TGG 

480 

ACC GCT CTG ATC TCT 

2 4 8 
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GGA GTG AAG TAT 



ATC AAC GAA ACT 



TCC AAA GTA TAC 



AAC AAC CAG CCC 



ATG AGG AAC TCT 



GTG CTA ATG GAG 



TGC ACT ACT GGA 



AGC TAC CTG GGG 



AGT GCT GAC CAT 



CAA CTC TCT CTG 



AAG ACC TTT TTC 



PCT/JP94/01899 

510 

AAG AAA GGT GGC CTT GTG 

540 

GGG TTG TAC TTC GTG TAT 

570 

TTC CGG GGT CAG TCT TGC 

600 

CTA AAC CAC AAG GTC TAT 

630 

AAG TAT CCT GAG GAT CTG 

660 

GAG AAG AGG TTG AAC TAC 

690 

CAG ATA TGG GCC CAC AGC 

720 

GCA GTA TTC AAT CTT ACC 

750 

TTA TAT GTC AAC ATA TCT 

780 

ATC AAT TTT GAG GAA TCT 

810 

GGC TTG TAT AAG CTT 
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3 6. HylfiDNA^BUHa^l 6 (@E^©Se^iJ#^- 1 6) IZ&M&mmgS&UD— 

2 3(l|£tSc©lfTMDNAo 
3 7. HfllSDN A^BulfiSt 2 0 (IS^CDSE^J^ 2 0 ) CIgEifeCDJft&ISflJ©— 
g|rc£>&fjf^2 3 (CfSifeOifMDNAo 

3 8. hu f S D N A ^Tjij IBst 2 4 (E^IS©B2M#-^ 2 4) dlBtcOi&gie^J©— 
SI$T&£i£3££2 3trgB<ft©*r&DNAo 

3 9. fjIB^l 3> 1 7. 2 1 (Mtm&WM^ 1 3. 17. 2 1) ©l^m 

U Fas'J^K^a - Kt5i t*«fi.tt5SrSDNA 0 

4 0. BMS®2 3#^L3 9 1 ^n*^ris«t©SfSDN A ^tr**#«t-rs 
I»DNA^= 

4 1. lf3#E2 3fc^L3 Ql^nfrlzmm<D%TMDNATMM&m£tltzZ t 
4 2. IS^4 0(riemcDffi^X.DNA^T^^$n/c^i:^-#^^-r 
4 3. ff^^^s Tlfia) tt^Uc) «kt)Slin*^< tt> 1 o©7ti^ 

ffim^&b/;&©T£&t&3fcii4 1 *yiti4 2 ^-rn/NcEiKoj&Kfc&tto 

a) *flIM 
b) 

c) Pi?Lli#)« 

4 4. if ^4 i^^L4 3(D\,^-FtLfriztm(DBwm&i*$:i%mu 



2 5 0 
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4 5 . 1 tsi\,* b 2 2 gh vrna^ia«©#f£# 'J K^w-r 

(1) Fa sfiig^U77^f-f-^D'7h/77^- 

( 2 ) fit #11 1^^12 201 ^n*N::i2tfc©$r&# 'J K£B»fe-r £ fit 

4 6 . m&m 1 ^ u 2 2 1 ^n^cfsifcoMi** u v&mm-? z> 

4 8. fflginfofrtf*) ?v-1-)lffi&~£$>Z>m>£m,l 6 CiB*c©^fiLf*o 

4 9. Fa sffl&&m^zM&oT#h-z;x&mmi-&mm&tt&m&m 

5 0. F a s 'J#> Fit^O— 3Bt> b< liF a s KCStt^mRNA© 

51. f a s u # > Koss^swarr 5 0 csai&w u ^ ? ? u k 

52. Fas'ji/> Kossa^jmanj-r 2>m#m 5 o £ /c(i 5 1 (nem©* u ^ ? 
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53. * >; =1*7 ? u*?- Fttzit* 9 is*?- vm^^ti\ w&mowzm 
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6 L < ii F a s tnM^mmt £$fclJf©X ? »J > r^jfeo 

5 5 . it^ig lnc^ l 2 2 ^-rn^dieiSoogf^^ u Kt> l < (i-en^ 

m-r^BKe^^ckOT a s iK.m$> KliFas Wg^Wfrt 2>ffl®.%:&m-r 
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